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& ASSOCIATES 

200 W. Allegan Street, Suite 300 
Piainwell, Michigan 49080-1397 
Telephone: (269)685-5181 Fax: (269)685-5223 
www.CRAworld.com 

January 10,2013 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V(SR-6J) 
77 W. Jackson Boulevard 
Chicago, niinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 121 
Groimdwater and Landfill RD/ RA 
Reporting Period: October Ithrough December 31,2012 
Rasmussen Landfill (Site), Livingston Co., Michigan 

1.0 INTRODUCTION 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree 
("CD"), Civil Action No. 92 4O071. This report summarizes the activities performed during the 
reporting period and describes the activities to continue or which eue scheduled to start during 
the next reporting period. 

2.0 ACnVITIES PERFORMED DURING THIS REPORTING PERIOD 

2.1 OPERATION AND MAINTENANCE 

The quarterly roimd of groundwater elevations were measured on December 27, 2012. The 
corresponding groimdwater contour map is provided on Figure 1. 

(Quarterly groimdwater samples were collected on December 4 through 10,2012 consistent with 
the Groundwater Remediation Monitoring Program. The results from these samples are 
discussed below. 
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2.2 REPORTS 

Quarterly Progress Report No. 120 was submitted to United States Environmental Protection 
Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) on 
September 15,2012. 

3.0 SUMMARY OF FINDINGS 

The results of the fourth quarter 2012 sampling are provided in Tables 1 through 4. Figure 2 is a 
Site location map showing the weUs included in the Groimdwater Remediation Monitoring 
Program. 

Ehiring the fourth quarter 2012 sampling, seven of the 27 monitoring wells sampled had 
Compoimds of Concern (COCs) at concentrations above generic Part 201 Drinking Water 
Criteria (DWC). 

Specifically, the seven monitoring wells with COCs exceeding DWC are: 

CRA-RA-22 8.9 pg/L vinyl chloride 

CRA-RA-24 5.3/5.6 pg/L vinyl chloride (duplicate sample) 

CRA-RA-26S 90 pg/L trichloroethene 

CRA-RA-27 13/13 pg/L vinyl chloride (duphcate sample) 

CRA-RA-30 4.2 pg/ L vinyl chloride 

EB-PZ-4 4.0 pg/L vinyl chloride 

81-4 3.3 pg/L vinyl chloride 

These are the same seven monitoring weUs that had COCs above Part 201 DWC during the 
third quarter 2012. 

CRA typically collects the annual Rasmussen residential weU sample in the third quarter, 
however, there is a leak in the plumbiag system and the well is currently turned off. As of 
December 12, 2012 the leak has not been repaired. If the leak is repaired by the home owner 
CRA wOl collect the annual Rasmussen residential well sample in the first quarter 2013. 
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4.0 PROBLEMS ENCOUNTERED 

No major problems were encormtered with the treatment system during the fourth quarter of 
2012. 

5.0 CORRECTIVE MEASURES TO RECTIFY PROBLEMS 

No major problems were encountered with the treatment system during the fourth quarter of 
2012. 

6.0 CONTACTS AND SIGNIFICANT CORRESPONDENCE 
WITH PUBLIC REPRESENTATIVES 

Communication Date 
Subject of 

Correspondence/Discussion 

Quarterly Report September 15,2012 Report No. 120 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDNRE) 

7.0 PLANNED UPCOMING ACnVITlES/SCHEDULE 

Landfill and groundwater component activities planned for the first quarter of 2013: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The first quarter grormdwater sampling event is scheduled for the week of February 25, 
2013 

• The weUs to be sampled in the first quarter of 2013 are listed in Table 5 

• Obtain access to the property north of Spicer Road, if possible, to install vertical aquifer 
sampling (VAS) boreholes and monitoring wells 

• Pending access and seasonal weather, install VAS boreholes and monitoring wells 
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Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

Bart Bartholomy 

AJD/cb/29 
End. 

cc: Mike Stoelton, JCl 
Chuck Pinter, Ford 
Nan Bemado, BASF 
Steve Simpson 
Steven Nadeau, Honignaan Miller 
Mike Mateyk, CRA 

Woridwide Engineering, Environmental, Construction, and IT Services 
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MONITORING WEIL LOCATION 

GROUNDWATER ELEVATION 
(ft. AMSL) 

GROUNDWATER CONTOUR 
(ft. AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 1 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
DECEMBER 2012 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

32504-35(CAIN029)GN-WA001 JAN 10/2013 
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MONITORING WELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 2 

2013 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-35(CAIN029)GN-WA003 JAN 10/2013 
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ANALYTICAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Midagan CRA-RA-22 CRA-RA-22 CRA-RA-22 CRA-RA-22 
Sample ID Partm GW-SR-1S95 GW-SR-1610 GW-SR-1648 GW-SR-1667 
Date Sampled Groundwater yiV20l2 yii/mi 9/14/2012 12/^2012 

Criteria 
Parameter Units 

LU-TRICHLOROETHANE PK/L 200 ND(1) NDa) NDa.O) NDa.O) 
1,2-DICHLOROETHENE (lOTAL) ftg/L 70(1) ND(1) NDa) ND(1.0) NDa.O) 
2-BUTANONE iig/L 13,000 ND(10) Noao) NDaO) NDaO) 
4-MErHYL-2-PENTANONE PR/L 1,800 ND(10) Noao) NDaO) NDaO) 
ACETONE Pg/L 730 ND(10) NDaO) NDaO) NDaO) 
BENZENE Pg/L 5 NDCl) NDa) NDa.O) NDa.O) 
CHLOROBENZENE Pg/L 100 ND(1) NDa) ND(1.0) NDa.O) 
EIHYLBENZENE Pg/L 74 NDW NDa) NDa.O) NDa.O) 
METHYLENE CHLORIDE Pg/L 5 ND(1) NDa) NDa.O) NDa.O) 
TOLUENE Pg/L 790 NDa) NDa) NDa.O) ND(1.0) 
TRICHLOROETHENE Pg/L 5 ND(1) NDa) NDa.O) NDa.0) , 
VINYL CHLORIDE Pg/L 2 1 6.7 1 8.2 1 7.3 1 8.9 n 
XYLENES (TOTAL) Pg/L 280 ND(1) ND(1) NDa.O) NDa.O) 

Upl.6ng/L 

Notes: 

(1) The criterion provided is for the iiBoiiiercis-l,2-djchloroethene, 
the lower of the two criteria for 1,2-dichloroeaiene isomers. 

The criterion for trans 1,2-dichloioettiene is 100 |ig/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA QS2SQCGdn-29>Tl-T4 



TABLE 1 
Page2(rfl0 

ANALYTICAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICmCAN 

SampU Location Midiigan CRA-RA-24 CilA>RA-24 CRA-RA-24 CRA-RA-24 CRA-RA-24 
Sample ID Part 201 GlV.SR-1598 GW-SR-im GlV-SR-1646 GW-SR-1663 GW-SR-1664 
Date Sampled Groundwater yi^mi ^2Vm2 VlVtM2 12/S/2m.2 12/5^12 

Criteria Duplicate 
Parameter Units 

1,1,1-TRICHLOROErHANE l»g/L 200 ND(1) NDa) NDa.O) NDa/)) NDa.O) 
1,2-DICHLOROETHENE (TOTAL) RB/L 70(1) ND(1) ND(1) NDa.O) NDa.O) NDa/i) 
2-BUTANONE Rg/L 13/100 ND(10) NDaO) NDaO) NDaO) NDaO) 
4-METHYL-2-PENTANONE Rg/L 1,800 ND^O) NDaO) NDaO) NDaO) ND(10) 
ACETONE Rg/L 730 ND(10) NDaO) NDaO) NDaO) NDaO) 
BEN/.KNE Rg/L 5 ND(1) NDa) NDa.O) NDa.O) NDa.(9 
CHLOROBENZENE Rg/L 100 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
ETHYLBENZENE Rg/L 74 NDa) NDa) NDa.O) NDa 5) NDa.O) 
METHYLENE CHLORIDE Rg/L 5 ND(1) NDa) ND(1.0) NDa.O) NDa.O) 
TOLUENE Rg/L 790 ND(1) NDa) NDa.O) NDa.O) NDa/i) 
TRICHLOROBIHENE Rg/L 5 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
VINYL CHLORIDE 
XYLENES (lOTAL) 

Rg/L 
Rg/L 

2 
280 

1 4.5 1 1 4.4 ! 1 35 1 53 1 5.6 1 VINYL CHLORIDE 
XYLENES (lOTAL) 

Rg/L 
Rg/L 

2 
280 ND(1) NDa) ND(1.0) NDa.O) NDa.O) 

Chmge 

Up 2.0 (ig/L 

Notes: 

(1) The criterion provided is for ttie isomer ds-l,2-dichloroediene, 
die lower of file two criteria for 1,2-dicblaiDefiiene isamers. 
The criterion for trans 1,2-didiIaroethene is 100 pg/L 

U - Qualified as Not Detected at the rqport limit indicated in parenthesis. 

CIIA<B2SMCUB»Tl-n 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Midugan CRA-RA-2S CRA-RA-25 CRA-RA-25 CRA-RA-25 CRA-RA-2i 
Sample ID Partm GW-SR-1407 GW-SR-im GW-SR-1546 GW-SR-1547 GW-SR-164 
Date Sampled Groundwater imV2lttO 08/iwn.o 8/li/iOll ^4/2011 snymi 

Criteria Duplicate Duplicate 
Parameter Units 

1,1,1-TRICHLOROErHANE Pg/L 200 ND(1) NDa) NDa) ND(1) NDa-O) 
1,2-DICHIJOROETHENE (TOTAL) l»g/L 70(1) 1.4 1.4 1.0 NDa) 1.2 
2-BUTANONE 13,000 ND(10) NDaO) NDaO) Noao) NDaO) 
4-METHYLr2-FENTANONE Pg/L 1,S00 ND(10) NDaO) ND(10) NDaO) NDaO) 
ACbTUNE l»g/L 730 ND(10) NDaO) NDaO) NDaO) NDaO) 
BENZENE i»g/L 5 ND(1) NDa) ND(1) NDa) NDa.O) 
CHLOROBENZENE iig/L 100 ND(1) ND(1) NDa) NDa) NDa.(^ 
EIHYLHENZENE i»g/L 74 NDa) NDa) NDa) NDa) NDa^)) 
METHYLENE CHLORIDE Pg/L 5 NDa) NDa) ND(1) NDa) NDa.O) 
TOLUENE i»g/L 790 ND(1) ND(1) ND(1) ND(1) NDa.0) 
TRICHLOROETHENE Pg/L 5 ND(1) ND(1) ND(1) ND(1) NDa.O) 
VINYL CHLORIEffi fg/L 2 ND(1) NDa) ND(1) ND(1) NDa.O) 
XYLENES (TOTAL) Pg/L 280 NDa) NDa) NDa) NDCD NDa.O) 

Outnge 

Upo:iiig/L 

Notes: 

(1) The criterion provided is for the iaoiiieTd6-l,2-<]ichkiroettiene, 
the lower of the two criteria for 1,2-dichloroethene isomerB. 

The criterion for trans 1,2-djchlaroefhene is 100 pg/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

ciiA0S2aicdi>.»'n-Tt 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICfflCAN 

Sample LocaHon MifMgan CXA-RA-28 CRA-RA-28 CRA-RA-28 CRA-RA-21 
Sample ID Part 201 GW-SR-im GW-SR-1605 GW-SR-1643 GW-SR-166 
Date Sampled Groundwater vivmz mvmi 12/4/2012 

Criteria 
Parameter Units 

1,1,1-TRICHLOROErHANE l»g/L 200 ND(1) ND(1) NDa.O) NDa) 
1,2-DICHLOROEIHENE (TOTAL) 70(1) 1.1 Z2 1.5 1.4 
2-BUTANONE Iig/L 13,000 ND(10) ND(10) NDaO) NDaO) 
4-MErHYL-2-FENTANONE Hg/L 1,800 ND(10) ND(10) NDaO) NDaO) 
ACETONE lig/L 730 ND(10) ND(10) NDaO) NDaO) 
BENZENE Mg/L 5 ND(1) NDa) ND(1.0) ND(1) 
CHLOROBENZENE (IR/L 100 ND(1) ND(1) NDa.O) NDa) 
ETHYLBENZENE Itg/L 74 ND(1) ND(1) ND(1.0) ND(1) 
METHYLENE CHLORIDE W?/L 5 ND(1) ND(1) NDa.O) NDa) 
TOLUENE t»g/L 790 ND(1) NDa) NDa-0) NDa) 
TRICHLOROETHENE l»g/L 5 ND(1) NDa) NDa.O) NDa) 
VINYL CHLORIDE 2 1.0 1.8 1.0 1.4 
XYLENES (IXJTAL) i»g/L 280 ND(1) NDa) NDa.O) NDa) 

Change 

Down 0.1 |ig/L 

Up 0.4 pg/L 

Notes: 

(1) The criterion provided is far the iBoineraB-l,2-djch]oroethene, 
the lower of fae two criteria far 1,2-dichloioethene isomers. 

The criterion far trans 1,2-didiloroeihene is 100 pg/L. 
U - Qualified as Not Detected at the report limit indicated in parenfaesis. 

atAID2S0KUiv»'n-T4 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Locatim Michigan CRA-RA-29 CRA-RA-29 CRA-RA-29 CRA-RA-2S 
Sample ID Partm GW-SR-1S93 GfV-SR-1612 G1V-SR-1650 GW-SR-166 
Date Sampled Groundwater yivmz ^2^2012 VM/2ai2 12/^2012 

Criteria 
Parameter Units 

1,1,1-TRlCHLOROErHANE iig/L 200 ND(1) NDa) NDa.O) NDa.O) 
1,2-DICHLOROETHENE (TUIAL) Mg/L 70 a) NDa) NDa) NDa.O) NDa.O) 
2-BUTANONE Mil/L 13,000 ND(10) NDaO) NDaO) NDaO) 
4-MErHYL-2-FENTANONE IIR/L 1,800 ND(10) NDaO) NDaO) NDaO) 
ACtTONE iig/L 730 ND(10) NDaO) NDaO) NDaO) 
BENZENE tig/L 5 NDa) NDa) NDa.O) NDa.O) 
CHLOROBENZENE Hg/L 100 NDa) NDa) ND(1.0) ND(1.0) 
ETHYLBEN2ENE t*g/L 74 NDa) NDa) NDa.O) NDa.O) 
METHYLENE CHLORIDE i»g/L 5 NDa) ND(1) NDa.O) NDa.O) 
TOLUENE ItR/L 790 NDa) NDa) NDa.O) NDa.O) 
TRICHLOROHTHENE i»g/L 5 NDa) NDa) NDa.O) NDa.O) 
VINYL CHLORIDE iig/L 2 NDa) NDa) NDa.O) NDa.O) 
XYLENES (TOrAL) 280 NDa) NDa) NDa.O) NDa.O) 

Oumg^ 

Stably aU 
Non-Detect 

Notes: 

(1) The criterion provided is for file isomer d8-l,2-didiloroefhene, 
the lower of ̂  two criteria for 1,2-dkhIoioethene isomers. 

The criterion for trans 1,2-dicihloroethene is 100 tig/L. 
U - Qualified as Not Detected at die report limit indicated in parenthesis. 

CRA Q32S0iCMn'29-Tl-T4 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Midrigan CRA-RA-30 CRA-RA-30 CRA-RA-30 CRA-RA-30 
Sample ID Part 201 G1V-SR-1596 G1V-SR-1608 GW-SR-1647 GW-SR-1665 
Date Sampled Groundwater 3/li/M12 S/2V2012 9A3/2ttl2 i2/vm2 

Criteria 
Parameter Units 

LLI-TRIGHLOROEIHANE Pg/L 200 ND(1) ND(1) NDa.O) NDa.O) 
W-DICHLOROETHENE (TOTAL) Pg/L 70(1) ND(1) NDa) NDa) NDa.O) 
2-BUTANONE Rg/L 13,000 ND(10) NDaO) NDaO) NDa(^ 
4-MErHYL-2-FENTANONE Rg/L 1,800 ND(10) NDaO) NDaO) NDat^ 
ACETONE lig/L 730 ND(10) NDaO) NDaO) NDaO) 
BENZENE Rg/L 5 ND(1) NDa) NDa.O) NDa.O) 
CHLOROBENZENE Pg/L 100 NDO) NDa) NDa.O) NDa.O) 
ETHYLBENZENE Rg/L 74 NDa) NDa) NDa.O) NDa.O) 
METHYLENE CHLORIDE Rg/L 5 ND(1) NDa) NDa.O) NDa.O) 
TOLUENE Rg/L 790 ND(1) NDa) NDa.O) NDa.O) 
TRICHLOROETHENE Rg/L 5 NDfl) , NDfl) , NDa-O) NDa.O) 
VINYL CHLORIDE Rg/L 2 1 5.0 1 5.9 1 1 3.5 1 1 4.2 
XYLENES (lOTTAL) Rg/L 280 NDa) NDa) NDa.O) NDa.O) 

CJuuge 

Up0.7ng/L 

Notes: 

(1) The aiterion provided is for the isomer cts-l,2-<]ich]oroethene, 
die lower of the two criteria far l,2-dichk»Dethene isomeis. 

The criterion far trans 1,2-dichlaroefhene is 100 |ig/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

atAossotcu>»Ti-n 



TABLE1 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Locution 
Sample ID 
Date Sample 

Parameter Units 

Michigan CRA-RA-32 CRA-RA-32 CRA-RA-32 CRA-RA-32 a(A-RA-32 
Partm CW-SR-1997 GW-SR-im GW-SR-1654 GW-SR-1655 GW-SR-1666 Change 

Oromdwater 3/14/2012 ^^2012 9/14/2012 9/14/m2 12/W2012 
Criteria Duplicate 

1,1,1-TRICHLOROETHANE i»g/L 200 NDCl) NDa) NDa.O) NDa.O) NDa.O) 
U-DIGHLOROETHENE (rOTAL) FS/L TOW ND(1) NDa) NDa.O) NDa.O) NDa.O) 
2-BUTANONE iig/L 13,000 ND(10) NDaO) NDaO) NDaO) NDaO) 
4-MErHYLr2-PENTANONE t»g/L i,«on ND(10) NDaO) Nuao) NDaO) NDaO) 
ACETONE Mg/L 730 ND(10) NDaO) NDaO) NDaO) NDaO) 
BENZENE iig/L 5 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
CHLOROBENZENE lig/L 100 ND(1) ND(1) NDa.O) NDa.O) NDa.O) 
ETHYLBENZENE Mg/L 74 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
METHYLENE CHLORIDE i»g/L 5 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
TOLUENE fg/L 790 NDa) NDa) NDa.O) NDa.O) NDa.O) 
TRICHLOROETHENE i»g/L 5 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
VINYL CHLORIDE Mg/L 2 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
XYLENES (lOlAL) Fg/L 280 NDa) NDa) NDa.O) NDa.O) ND(1.0) 

Stable; aU 
Nan-Detect 

Notes: 

(1) Ibe criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of foe two criteria for 1,2-dichloroefoene isomers. 

The mterion for trans 1,2-dichloroethene is 100 (ig/L. 
U - Qualified as Not Detected at SK report Umit indicated in parenthesis. 

QtA 0S3S0«CU»-»T1-T4 



TABLE! 
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ANALYTICAL RESULTS - NORTHERN PLUME 
RASMU5SEN LANDFILL SITE 

LIVINGSrON COUNTY, MICHIGAN 

SampU Location MidUgan PZ-104 PZ-104 PZ-104 PZ-104 PZ-104 
Sample ID Partm GW-SR-1601 GW-SR-1602 GW-SR-1606 GW-SR-16U GW-SR-106 
Date Sampled Groundwater V15>7012 ^23/2012 Sfl.3/2012 12/V2012 

Criteria Duplicate 
Parameter Units 

1,1,1-TRICHLOROErHANE iig/L 200 ND(1) ND(1) NDa) NDa.O) NDa-O) 
1,2-DICHLOROErHENE (TOTAL) Hg/L 70 a) 3.7 3.6 3.9 3.2 3.1 
2-BUTANONE iig/L 13,000 ND(10) NDaO) NDaO) NDaO) Noao) 
4-MErHYL-2-FENTANONE 1,800 ND(10) NOaO) NDaO) NOaO) NDaO) 
ACETONE Pg/L 730 ND(10) NDaO) NDaO) NDaO) Noao) 
BENZENE lig/L 5 ND(1) ND(1) NDa) NDa.O) NDa.O) 
CHLOROBENZENE l»g/L 100 NDa) NDa) NDa) NDa.O) NDa.O) 
ETHYLBENZENE Rg/L 74 ND(1) NDa) NDa) NDa.O) NDa.O) 
METHYLENE CHLORIDE i»g/L 5 ND(1) NDa) NDa) NDa.O) NDa.O) 
TOLUENE l»g/L 790 ND(1) NDa) NDa) ND(1.0) NDa.O) 
TRICHLOROETHENE Rg/L 5 ND(1) NDa) NDa) NDa.O) NDa.O) 
VINYL CHLORIDE iig/L 2 ND(1) NDa) NDCD NDa.O) NDa.O) 
XYLENES (TOTAL) |Ag/L 280 NDa) NDa) NDa) NDa-0) NDa.O) 

Change 

Down 0.1 itg/L 

Notes: 

(1) The criterion provided is far the isomer ds-l,2-dkhIoiDethene, 
the lower of the two criteria for 1,2-dichloroetfaene isomerB. 

The criterion for trans 1,2-dichIoroetfaerte is 100 tig/L. 
U - Qualified as Not Detected at die report limit indicated in parenthesis. 

CKA(BBO<Cri»»Tl-Tt 



TABLE1 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter 

MicMgrn 
Partm 

Groundwater 
Criteria 

raMP-PZ-2 
GW-SR-1592 

yi4/2012 

TEMP-PZ-2 
GW-SR-1611 

5/2^2012 

TEMP-PZ-2 
GW-SR-1649 
mvmi 

TEMP-PZ-2 
GW-SR-1668 

12/Vm2 

Units 

1,1,1-TRICHLOROETHANE t»g/L 200 ND(1) ND(1) NDa.O) NDa.O) 
1,2-DICHLOROErHENE CTCTAL) itg/L 70(1) ND(1) ND(1) NDa.O) NDa.O) 
2-BUTANONE PJl/L 13,000 ND(10) ND(10) NDaO) NDaO) 
4-METHYL-2-PENTANONE i»g/L 1,800 ND(10) ND(10) Noao) NDaO) 
ACETONE (»g/L 730 ND(10) ND(10) NDaO) NDaO) 
BENZENE Pg/L 5 ND(1) ND(1) NDa.O) NDa.(^ 
CHLOROBENZENE t»g/L 100 ND(1) ND(1) NDa.O) NDa.O) 
ETHYLBENZENE Hg/L 74 ND(1) NDa) NDa-O) NDa.O) 
METHYLENE CHLORIDE t»g/L 5 ND(1) ND(1) NDa.O) NDa.O) 
TOLUENE Mg/L 790 ND(1) NDa) NDa.O) NDa.O) 
TRICHLOROETHENE lig/L 5 ND(1) ND(1) NDa.O) NDa.O) 
VINYL CHLORIDE Pg/L 2 ND(1) NDa) NDa.O) NDa.O) 
XYLENES (IXJTAL) 280 NOa) NDa) NDa.O) NDa.O) 

Stable; aU 
Nan-Detect 

Notes: 

(1) The oitericn provided is £ar the isomer cis-l,2-dichlaroetfaene, 
the lower of the two criteria for 1,2-didiloroethene isomers. 

The criterion for trans 1,2-dkhloroethene is 100 pg/L. 
U - Qualified as Not Detected at ttie report limit indicated in parenthesis. 

CSA(IUSIMCal»3-'n-T4 



TABLE1 
Page 10 of 10 

ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUS5EN LANDFILL SITE 

UVINGSFON COUNTY, MICHIGAN 

SempULocuHm Middgan 81-8 81-8 81-8 81-8 81-8 
Sample ID Partm GW-SR-1S94 GW-SR-1613 GW-SR-1614 GW-SR-16S1 GW-SR-167 
Date Sampled Ortmndwater 3/14/2012 ^^2012 W24/2012 0/14/2012 12/^2012 

Criteria DapUaite 
Parameter Unita 

1,1,1-TRICHLOROBrHANE t»g/L 200 ND(1) NDa) NDa) NDa.O) NDaXl) 
W-DICHLOROETHENE CTOTAL) l*g/L 70(1) ND{1) NDa) NDa) NDa.O) NDa.O) 
2-BUTANONE Pg/L 13X100 ND(10) NDaO) NDaO) ND(10) Noac^ 
4-MEIHYL-2-PENTANONE W5/L 1,800 ND(10) ND(10) NDaO) NDaO) NDaO) 
ACETONE Pg/L 730 ND(10) NDaO) NDaO) NDaO) NDaO) 
BENZENE Itg/L 5 NDa) NDa) ND(1) NDa.O) NDa.O) 
CHLOROBENZENE t»g/L 100 NDa) NDa) NDa) NDa.O) NDa.O) 
EIHYLBENZENE fg/L 74 NDa) NDa) NDa) NDa.p) NDa.O) 
METHYLENE CHLORIDE l»g/L 5 NDa) NDa) NDa) NDa.O) NDa.O) 
TOLUENE t»g/L 790 NDa) NDa) NDa) NDa.O) NDa.p) 
TRICHLOROEIHENE Rg/L 5 NDa) ND(1) NDa) NDa.O) NDa.O) 
VINYL GHLCHODE l»g/L 2 NDa) 1.1 1.1 NDa.O) NDaXI) 
XYLENES (TOTAL) Rg/L 280 NDa) NDa) NDa) NDa.O) NDa.O) 

SlaUe;aU 
Non-Deiect 

Notes: 

(1) The criteiian provided is for the Isomer ds-l,2-didilaroetfaene, 
die lower of two criteria far 1,2-dichloroeliiene isomeis. 

The criterion far trans 1,2-diclilatoetfaene is 100 (ig/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA OSSUCd^S-Tl-Ti 



TABLE 2 
Page 1 of5 

ANALYTICAL RESULTS -FDSLD AREA FLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sawpk Location MuMgan CRA-RA-2D CRA-RA-2D CRA-RA-2D CRA-RA-21 
Sample ID Part 201 GW-SR-lSOl GW-SR-1604 GW-SR-1629 GW-SR-165 
Date Sampled Groundwater V7/2012 S/2Vm2 S/LV2B12 12/'i/2012 

Criteria 
Parameter Umis 

Volatile Organics 

1,1,1-TRICHLOROETHANE W/L 200 ND(1) ND(1) ND(1.3) ND(2.0) 
1,2-DICHLOROETHENE (TOTAL) ME/L 70(1) ND(1) ND(1) ND(1.3) ND(ZO) 
2-BUTANONE W/L 13AXX) ND(10) ND(10) ND(13) ND(20) 
4-MEIHyL-2-FENTANONE l*g/L 1,800 ND(10) ND(10) ND(13) ND(20) 
ACbTONE 730 ND(10) ND(10) ND(13) ND(20) 
BENZENE Pg/L 5 1.1 1.1 ND(13) ND(2.0) 
CHLOROBENZENE Pg/L 100 40.6 313 42 40 
ETHYLBENZENE itg/L 74 ND(1) ND(1) ND(13) ND(Z0) 
METHYLENE CHLORIDE Pg/L 5 ND(1) ND(1) ND(1.3) ND(ZO) 
TOLUENE W/L 790 ND{1) ND(1) ND(1.3) ND(ZO) 
TRICHLOROETHENE Pg/L 5 ND(1) ND(1) NDa.3) ND(2.0) 
VINYL CHLORIDE iig/L 2 NDa) 1.5 ND(1.3) ND(ZO) 
XYLENES (TOTAL) itg/L 280 ND(1) ND(1)J ND(1.3) ND(ZO) 

Change 

Down2^g/L 

Notes: 

(1) The criterian provided is for the isomer ds-l,2-dichlotoethene, 
die lower of the two criteria for 1,2-dichloroetheneisoiiiera. Thecriterion 
for trans 1,2-dichloroeifaene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parendiesis. 

CRAOSEIMC^lnWn-TI 



TABLE 2 
F^ge2of5 

ANALYnCAL RESULTS .PDSLD AREA PLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-11 
Sample ID Part 201 GW-SR-1588 GlV-SR-1617 GW-SR-1638 GW-SR-1639 GlV-SR-165 
Date Sampled Groundwater 3/l3/in2 s/ivm2 4^2^012 i2/vm2 

Criteria Q^aplicate) 
Parameter Units 

Volatile Onratiics 

U,l-TRICHLOROEIHANE Pg/L 200 91.9 86.3 90 78 100 
U-DICHLOROETHENE (TOTAL) Pg/L 70(1) ND(1) NDa) ND(2.9) ND(4.0) ND(5) 
2-BUTANONE Pg/L 13,000 ND(10) NDaO) ND(29) ND(40) ND(50) 
4-MErHYL-2-FENTANONE Pg/L 1,800 ND(10) Noao) ND(29) ND(40) ND(50) 
ACETONE Pg/L 730 ND(10) NDaO) ND(29) ND(40) ND(50) 
BENZENE Pg/L 5 NDa) NDa) ND(Z9) ND(4.0) ND(5) 
CHLOROBENZENE Pg/L 100 NDa) NDa) ND(2.9) ND(4.0) ND(5) 
BIHYLBENZENE Pg/L 74 NDa) NDa) ND(2.9) ND(4.0) ND(5) 
METHYLENE CHLORIDE Pg/L 5 ND(1) NDa) ND(Z9) ND(4.0) ND(5) 
TOLUENE Pg/L 790 NDa) Noa) ND(Z9) ND(4.0) ND(5) 
TRICHLOROETHENE Pg/L 5 1.9 2.0 ND(Z9) ND(4.0) ND(5) 
VINYL CHLORIDE Pg/L 2 NDa) NDa) ND(Z9) ND(4.0) ND(5) 
XYLENES (TOTAL) Pg/L 280 NDa) NDa) ND(Z9) ND(4.0) ND(5) 

Chmgfi 

Up22ng/L 

Notes: 

(1) The ciitetian provided is tarOie isomer cis-l,2-dichlaroettiene, 
die lower of the two oiteria far 1,2-dichlaroetihene isomers. Thecriterion 
far trans 1,2-didilairoethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

GRACBSSMato-JMl-TI 



TABLE2 
FageSofS 

ANALYTICAL RESULTS -FDSLD AREA FLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Mtdrigm EB-PZ-* EB-PZ-4 EB-PZ-i EB-PZ-4 EB-PZ-4 EB-PZ-4 
SempUm Port 201 GW-SR-1309 GW-SR-1310 GWSR-1445 GIV.SR-1518 GW-SR-1630 GlV-SR-1657 
Date Sampled Groundwater 0»2:^2009 0»27/2009 awmo ^d/mi ivvmi 

Criteria Duplicate 
Parameter Units 

VolatUeOrgamce 

1,1,1-TRICHLOROErHANE 200 NDW ND(1) NDa) NDa) NDa.O) ND(ZO) 
1,2-DICHLOROBIHENE ClOTAL) W5/L 70(1) ND(1) NOa) 1.42 ND(1) NDa.O) ND^ 
2-BUTANONE »*R/L 13,000 ND(10) ND(10) NOaO) Noao) ND(10) ND(20) 
4-MEIHYL-2-FENTANONE l»g/L 1,800 ND(10) ND(10) NDaO) Noao) NDaO) ND(20) 
ACBTONE Mg/L 730 ND(10) ND(10) NOaO) Noao) Noao) ND(20) 
BENZENE HiS/L 5 ND(1) NDa) NDa) NDa) NDa) ND(2B) 
CHLOROBENZENE Hg/L 100 28 27 29 38.7 30 39 
ETHYLBENZENE 74 ND(1) ND(1) NDa) NDa) ND(li)) ND(2B) 
MBIHYLENE CHLORIDE iig/L 5 NOa) ND(1) NDa) NDa) NDa.O) ND(ZO) 
TOLUENE 790 ND(1) NDa) ND(1) Noa) NDa.O) ND^O) 
TRKHLOROETHENE itg/L 5 NDfl) ND(1) ND(1) NDa) NDa.O) ND(ZO) 
VINYL CHLORIDE 
XYLENES (lUfAL) Fg/L 

2 . 
280 

1 3.6 1 1 3.6 1 1 NDa) 
NDa) 

Noa) 1 
NDa) 

[ 33 1 4.0 11 VINYL CHLORIDE 
XYLENES (lUfAL) Fg/L 

2 . 
280 NOa) NDa) 

1 NDa) 
NDa) 

Noa) 1 
NDa) NDa.O) ND(2D) 

Stable 

]Up0.7ng/L 

Notes: 

(1) The criterion provided is for Ae isomer cis-l,2-dichlon)eaiene, 
die lower of the two criteria tor 1,2-dichloiDeihene isomers. Thecriterion 
for trans 1,2-didilaroefhene is 100 pg/L. 

U - Qnalified as Not Detected at the repiM limit indicated in parenthesis. 

cKAiBaMcu>»'n-'n 



TABLE2 
Page4of5 

ANALVnCAL RESULTS -FDSLD AREA PLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Midagan PZ-106 PZ-106 PZ-106 PZ-106 PZ-106 
Sample ID Part 201 GW-SR-120S GW-SR-1314 GW-SR-1399 GW-SR-1549 GW-SR-1640 Change 
Date Sampled Groundwater ^2^008 1/SV2009 iW2ymo (V2^2011 9/13/2012 

Criteria Duplicate 
Parameter Units 

Volatile Otyanice 

1,1,1-TRICHLOROErHANE lig/L 200 NDa) ND(1) NDa) Noa) NDa.O) 
1,2-DICHIJOROETHENE (TOTAL) Hg/L 70 a) ND(1) NDa) NDa) NDa) ND(1.0) 
2-BUTANONE Hg/L 13,000 ND(10) Noao) NDaO) NDaO) NOaO) 
4-MErHYL-2-PENTANONE l»g/L 1,800 ND(10) NDaO) Noao) Noao) NDaO) 
ACETONE l»g/L 730 ND(10) NDaO) Noao) Noao) NDaO) 
BENZENE l»g/L 5 ND(1) NDa) NDa) Noa) NDa.CO Stable; aU 
CHLOROBENZENE I»R/L 100 ND(1) NDa) NDa) NDa) NDa.O) Nan-
ETHYLBENZENE lig/L 74 ND(1) ND(1) NDa) NDa) NDa.O) Detect 
METHYLENE CHLORIDE l*g/L 5 ND(1) NDa) NDa) Noa) ND(1.0) 
TOLUENE l*g/L 790 ND(1) NDa) ND(1) NDa) NDa.O) 
TRICHLOROETHENE Mg/L 5 ND(1) NDa) NDa) ND(1) NDa.O) 
VINYL CHLORIDE l»g/L 2 ND(1) NDa) Noa) NDa) NDa.O) 
XYLENES (TOTAL) Mg/L 280 NDa) NDa) Noa) NDa) ND(1.0) 

Notes: 

(1) The criterion provided is ftv the isomer cis-l,2-dichlaiDetliene, 
die lower of the two criteria for 1,2-dkhloroedieneisamecs. Thecriterion 
for trans 1,2-dichloroethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parentiiesis. 

CSA (BiaMOU^^TI-TI 



TABLE 2 
PageSofS 

ANALYTICAL RESULTS -FDSLD AREA FLUMES 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICTOGAN 

Sample Location Midiigan RA-MW-28 RA-MW-28 RA-MW-28 RA-MW-28 RA-MW-21 
Sample ID Partm GW-SR-1589 GW-SR-1590 GW-SR-iaS GW-SR-1642 GW-SR-166 
Date Sampled Groundwater yiymi Vl3/m2 V2SV2m S/1V2012 12/Vm2 Date Sampled 

Criteria Duplicate 
Parameter Units 

1,1,1-TRICHLOROErHANE Pg/L 200 IZO 11.8 124 10 9.8 
U-DICHLOROETHENE (i'Ol AL) Pg/L 70 a) NDa) NDa) NDa) NDa.O) NDa) 
2-BUTANONE Pg/L 13,000 ND(10) ND(10) NDaO) NDaO) NDaO) 
4-METHYL-2-PENTANONE lig/L 1,800 ND(10) NDaO) NDaO) NDaO) NDaO) 
ACETONE ttg/L 730 ND(10) NDaO) NDaO) NDaO) Nuao) 
BENZENE Pg/L 5 ND(1) NDa) NDa) NDa.O) NDa) 
CHLOROBENZENE fig/L 100 ND(1) ND(1) NDa) NDa.O) NDa) 
ETHYLBENZENE Pg/L 74 ND(1) ND<1) NDa) NDa.O) NDa) 
METHYLENE CHLORIDE Pg/L 5 NDa) ND(1) NDa) NDa.O) NDa) 
TOLUENE Mg/L 790 NDa) NDa) ND(1) NDa.O) ND(1) 
TRICHLOROETHENE Pg/L 5 NDa) NDa) ND(1) ND(1.0) NDa) 
VINYL CHLORIDE Pg/L 2 ND(1) NDa) NDa) NDa.O) NDa) 
XYLENES CTOTAL) Mg/L 280 NDa) NDa) NDa) NDa.O) NDa) 

Change 

Down 0^ ̂ g/L 

Notes: 

(1) The oiteiion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dichloiDediene isomers. Thecriterion 
for trans 1,2-didiloroediene is 100 tig/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA a!>WIMr«tn-79-Tl-T4 



TABLES 
Page 1 of6 

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter 

Michigan 
Part 201 

Groundwater 
Criteria 

CRA-RA-S 
GW-SR-1587 

yi3/2012 

CRA-RA-5 
GW-SR-1615 

6/10/2012 

CRA-RA-5 
GW-SR-16S1 

9/1C/2012 

CRA-RA-5 
GW-SR-1658 

12/4/2012 

Units 

VofatOeOrffmics 

1,1,1-TRICHLOROEIHANE tig/L 200 29.8 24.2 30 23 
1,2-DICHLORCffiTHENE CTOTAL) Hg/L 70(1) NDa) 1.2 NDa.O) NDa.O) 
2-BUTANONE Iig/L 13,000 ND(10) NDaO) NDaO) NDaO) 
4-ME1HYL-2-PENTANONE Hg/L 1,800 ND(10) NDaO) NDaO) NDaO) 
ACETONE Hg/L 730 ND(10) NDa(o NDaO) NDaO) 
BENZENE Hg/L 5 ND(1) NDa) NDa.O) NDa.O) 
CHLOROBENZENE M«/L 100 NDa) NDa) NDaB) NDa.O) 
ETHYLBENZENE Hg/L 74 NDa) NDa) NDaU) NDa.O) 
METHYLENE CHLORIDE Hg/L 5 NDa) NDa) NDa.O) NDa.O) 
TOLUENE (ig/L 790 NDa) NDa) NDa.O) NDa.O) 
TRICHLOROETHENE |ig/L 5 NDa) NDa) NDa.O) NDa.O) 
VINYL CHLORIDE l*g/L 2 NDa) NDa) NDaiJ) NDa.O) 
XYLENES (lOTAL) Hg/L 280 NDa) NDa) NDa.O) NDa.O) 

Down 7 |ig/L 

Notes: 

(1) The critHrion provided is for the isomer ds-i;2-dichloroefhene, 
the lower of the two criteria for 1,2-dkhloroethene isomers. 
The criterion for trans l^-dichloroethene is 100 |ig/L. 

UJ - Nondetect with an estimated reporting limit 

CRA aU9)IC>in»Tl-T« 



TABLES 
Page 2 of6 

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

SampU Location Michigan CRA-RA-6S CRA-RA-6S CltA-RA-6S CRA-RA-6S CRA-RASi 
Sample ID Partm GW-SR-1586 GW-SR-1625 GW-SR-1628 GW-SR-1632 GW-SR-167 
Date Sampled Groundwater ys/im 6/23/2012 ^23/1012 S/lQ/2012 12/S/2012 

Criteria Duplicate 
Parameter Units 

VolatOeOrfonica 

1,1,1-lRICHLOROErHANE lig/L 200 ND(1)UJ ND(1) NDa) NDa.O) 1.1 
1,2-DICHLOROErHENE (lUi AL) Hg/L 70(1) ND(1)UJ NDa) NDa) NDa.O) NDa.O) 
2-BUTANONE Hg/L 13,000 ND(10)UJ NDaO) NDaO) NDaO) NDa.O) 
4-MK1HYU-2-PENTANONE »ig/L 1,800 ND(10)UJ ND{10) NDaO) NDaO) NDaO) 
ACKIONE Pg/L 730 ND(10)UJ ND(10) NDaO) NDaO) NDaO) 
BENZENE l»g/L 5 ND(1)UJ ND(1) NDa) NDa.O) NDa.O) 
CHLOROBEN7ENE |ig/L 100 ND(1)UJ ND(1) NDa) NDa.O) NDa.O) 
ETHYLBENZENE Iig/L 74 ND(1)UJ NDa) NDCD NDa.O) NDa.O) 
METHYLENE CHLORIDE |tg/L 5 ND(1)UJ NDa) NDa) NDa.O) ND(1.0) 
TOLUENE Iig/L 790 ND(1)UJ NDa) NDa) NDa.O) NDa.O) 
TRICHIOROETHENE |ig/L 5 ND(1)UJ NDa) NDa) NDa.O) NDa.O) 
VINYL CHLORIDE Hg/L 2 1.4 J 1.8 1.9 NDa.O) NDa.O) 
XYLENES (lUl'AL) l»g/L 280 ND(1)UJ NDa) NDa) NDa.O) NDa.O) 

Change 

Up0.1|ig/L 

Notes: 

(1) The criterion provided is for die isomer cis-l,2-dichloroediene, 
die lower of die two criteria for 1,2-dichloroediene isomers. 
The criterion for trans 1,2-dichloroediene is 100 |ig/L. 

UJ - Nondetect with an estimated reporting limit 

CRA (na04Crin»Tl-Tt 



TABLES 
Page3of6 

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-7 CRA-RA-7 CRA-RA-7 CRA-RA-; 
Sample ID Part 201 GW-SR-1600 GW-SR-1627 GW-SR-1653 GW-SR-16: 
Date Sampled Groundwater 3/15/2012 0/21/2012 9/1V2012 12/6/2012 

Criteria 
Parameter Units 

VoiaiOeOrfaraca 

1,1,1-TRICHLOROEIHANE t»g/L 200 NDa) NDa) NDa.O) NDa.O) 
1,2-DICHLOROErHENE (FOTAL) Itg/L 70 a) ND(1) NDa) NDa.O) NDa.O) 
2-BUTANONE tig/L 13XX)0 ND(10) NDaO) NDaO) NDaO) 
4-METHYL-2-PENTANONE fg/L 1,800 ND(10) NDaO) NDaO) NDaO) 
ACEIDNE Hg/L 730 NDaO) NDaO) NDaO) NDaO) 
BENZENE |ig/L 5 NDa) NDa) NDa.O) NDa.O) 
CHTOROBENZENE Hg/L 100 NDa) NDa) NDa.O) NDa.O) 
ETHYLBENZENE tig/L 74 NDa) NDa) NDa.O) NDa.O) 
METHYLENE CHLORIDE tig/L 5 NDa) NDa) NDa.O) NDa.O) 
TOLUENE l»g/L 790 NDa) NDa) NDa.O) NDa.O) 
TRICHLOROETHENE Hg/L 5 NDa) NDa) NDa.O) NDa.O) 
VINYL CHLORIDE |tg/L 2 NDa) NDa) NDa.O) NDa.O) 
XYLENES (iUTAL) l»g/L 280 NDa) NDa) NDa.O) NDa.O) 

Oumge 

Stable; aU 
Non-Detect 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dich]oroettieiie, 
the lower of ttie two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dkhloroethene is 100 (ig/L. 

UJ - Nondetect widi an estimated reporting limit 

CllA(Ba04Clin-2»-Tl-T4 



TABLE 3 
Page4of6 

ANALYnCAL RESULTS - SOUTHERN VINYL CHLORIDE FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27 
Sample ID Port 201 GW-SR-1585 GW-SR-1620 GW-SR-1633 GVf-SR-1674 GW-SR-1675 
Date Sampled Groundwater 3/9/2012 ^20/2012 9/11/2012 12/6/2012 12/B/2012 

Criteria Duplicate 
Parameter Units 

Volatile Organica 

1,1,1-TRICHLOROErHANE tig/L 200 NDa) NDa) NDa.O) NDa.O) NDa.O) 
U-DICHLOROETHENE (lUlAL) tig/L 70 a) Noa) NDa) NDa.O) NDa.O) NDa.O) 
2-BUTANONE Ug/L 13X)00 ND(10) NDaO) NDaO) Noao) NDaO) 
4-MEIHYL-2-PENTANONE tig/L 1,800 NDaO) Noao) Noao) NDaO) NDaO) 
ACEIONE l»g/L 730 ND(10) NDaO) Noao) NDaO) NDaO) 
BENZENE Itg/L 5 ND(1) NDa) NDa.O) NDa.O) NDa.O) 
CHLOROBENZENE Jig/L 100 NDa) NDa) NDa.O) NDa.O) NDa.O) 
EIHYLBENZENE tig/L 74 NDa) NDa) NDa.O) NDa.O) NDa.O) 
METHYLENE CHLORIDE lig/L 5 NDa) NDa) NDa.O) NDa.O) NDa.O) 
TOLUENE lig/L 790 NDa) NDa) NDa.O) NDa.O) NDa.O) 
TRICHLOROEIHENE (ig/I- 5 NDa) NDa) NDa.O) NDa.O) NDa.O) 
VINYL CHLORIDE 
XYLENES (iOlAL) 

Bg/L 
Hg/L 

2 
280 

1 8.2 1 1 122 1 13 1 1 13 1 1 13 VINYL CHLORIDE 
XYLENES (iOlAL) 

Bg/L 
Hg/L 

2 
280 NDa) NDa) NDa.O) NDa.O) NDa.O) 

Change 

Stable 

Notes; 

(1) The criterion provided is for the isomer cis-l,2-di£hloroethene, 
the lower of the two criteria for 1,2-dichIoroethene isomers. 
The criterion for trans 1,2-dichIoroethene is 100 pg/L. 

UJ - Nondetect with an estimated reporting limit 

CRA (DrSMCanSn-Tt 



TABLES 
Page 5 of6 

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICHIGAN 

SampleLocatUm 
Sample ID 
Date Sampled 

Parameter Units 

Midagan 
Partm 

Groundwater 
Criteria 

CRA'RA-31 CRA-RA-31 CRA-RA-31 CRA-RA-31 
GW-SR-1S99 GW-SR-1616 G1V-SR-1652 GW-SR-1670 

3/1^2012 f/lS/m2 9nt/2ai2 12/S/2m2 
aunge 

VotofteOrpatto 

l,l,l.TRICHLOROEIHANE l»g/L 200 ND(1) NDa) NDa.O) NDa.O) 
1,2-DICHLOROErHENE CTOTAL) f»g/L 70 a) ND(1) NDa) NDa.O) NDa.O) 
2-BUTANONE l»g/L 13/100 ND(10) NDaO) NDaO) NDaO) 
4-MErHYL-2-PENTANONE »»g/L 1/ton ND(10) NDaO) NDaO) NDaO) 
ACETONE Hg/L 730 ND(10) NDaO) NDaO) NDaO) 
BENZENE (ig/L 5 NDCl) NDa) NDa.0) NDa.(o 
CHLOROBENZENE Itg/l 100 ND(1) NDa) NDa.O) NDa.O) 
EIHYLBENZENE l»g/L 74 ND(1) NDa) NDa.O) NDa-O) 
METHYLENE CHLORIDE Iig/L 5 NDa) NDa) NDa.O) NDQ-O) 
TOLUENE Hg/l 790 NDa) NDa) NDa.O) NDa.O) 
TRICHLOROEIHENE Hg/L 5 ND(1) NDa) NDa.O) NDa.O) 
VINYL CHLORIDE Hg/L 2 NDa) NDa) NDa.O) NDa.O) 
XYLENES (TOTAL) |ig/L 280 NDa) NDa) NDa.O) NDa.O) 

Detect 

Notes: 

(1) The criterion provided is for the is(nnerds-l,2-djdiIoioethene, 
foe lower of foe two criteria for 1,2-dichIoroefoene isomers. 
The criterion for trans 1,2-dichloroethene is 100 pg/L. 

UJ - Nondetect with an estimated reporting limit 

aiAa33soican^Ti--n 



TABLES 
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ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan 81-4 81-4 81-4 81-4 
Sample ID Part 201 GW-SR-im GW-SR-1621 GW-SR-1634 GW-SR-1576 
Date Sampled Groundwater yiym2 8/211/2012 S/11/2012 12/10/2012 

Criteria 
Parameter Units 

Volatile Orgatttcs 

1,1,1-TRICHLOROEIHANE fg/L 200 ND(1) ND(1) NDa) NDa.O) 
1,2-DICHLOROETHENE (IXJTAL) Cg/L 70(1) ND(1) ND(1) NDa) NDa.O) 
2-BUTANONE Hg/L 13/100 ND(10) ND(10) NDaO) NDaO) 
4-MErHYL-2-PENTANONE (ig/L 1,800 ND(10) ND(10) NDaO) NDaO) 
AUiiONE Hg/L 730 ND(10) ND(10) NDaO) NDaO) 
BENZENE |tg/L 5 ND(1) ND(1) NDa) NDa.O) 
CHLOROBENZENE Hg/L 100 ND(1) NDa) NDa) NDa.O) 
ETHYLBENZENE Pg/L 74 ND(1) NDa) NDa) NDa.O) 
METHYLENE CHLORIDE l»g/L 5 NDa) NDa) NDa) NDa.O) 
TOLUENE Pg/L 790 ND(1) ND(1) NDa) NDa.O) 
TRICHLOROEIHENE Pg/L 5 , ND(1) NDa) , ND(1) , NDa.O) 
VINYL CHLORIDE Pg/L 2 1 3.1 1 1 3JZ 1 3.1 1 1 33 
XYLENES (lOTAL) Pg/L 280 ND(1) NDa) NDa) NDa.O) 

] Up0.2^g/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dicMotDettiene, 
die lower of the two criteria for 1,2-dichIoroediene isomers. 
The criterion for trans 1,2-dichloioethene is 100 pg/L. 

UJ - Nondetect with an esttmated reporting limit 

CltAIB35(MCai»»Tl-Tt 



TABLE 4 
Page 1 of 3 

ANALYTICAL RESULTS - SOUTHERN TCE FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter Units 

Midiigm 
Partial 

Groundwater 
Criteria 

CRA-RA-23D 
GW-SR-1582 

V7A012 

CRA-RA-23D 
GW-SR-1624 

^1/2012 

CRA-RA-23D 
GW-SR-1637 

mi/imi 

CRA-RA-23D 
GW-SR-1678 

12/t(P2012 
Change 

Volatile Organics 

1,1,1-TRICHLOROErHANE Hg/L 200 NOa) NDa) NDa.O) NDa.O) 
1,2-DICHLOROETHENE (TOTAL) ^g/L 70 a) NDa) NDa) NDa-O) NDa.O) 
2-BUTANONE |ig/L 13,000 ND(10) Noao) NDaO) ND(10) 
4-MErHYL-2-PENTANONE iig/L 1,800 ND(10) Noao) NDaO) NDaO) 
ACETONE Hg/L 730 ND(10) ND(10) ND(10) NDaO) 
BENZENE iig/L 5 ND(1) NDa) NDa.O) NDa.O) 
CHLOROBENZENE |ig/L 100 NDa) NDa) NDa.O) NDa.O) 
EIHYLBENZENE |ig/L 74 NDa) NDa) NDa.O) NDa.O) 
METHYLENE CHLORIDE Hg/L 5 NDa) NDa) NDa.O) NDa.O) 
TOLUENE Hg/L 790 NDa) NDa) NDa.O) NDa.O) 
TRICHLOROETHENE iig/L 5 4.9 1 1 5.9 1 4.9 4.4 
VINYL CHLORIDE iig/L 2 NDa) ND(1) NDa.O) NDa.O) 
XYUENES (TOTAL) (ig/L 280 NDa) ND(1) NDa.O) NDa.O) 

Down 0.5 (ig/L 

Note: 

(1) The criterion provided is for the isomer d9-l,2-djchloroethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dichloroetfaene is ICQ (ig/L. 

CRA0B2SMCuit»Tl-TI 



TABLE4 
Page 2 of 3 

ANALYnCAL RESULTS - SOUTHERN TCE PLUME 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Stanple Location 
Sample ID 
Date Sampled 

Parameter 

Michigan 
Partial 

Groundwater 
Criteria 

CRA-RA-26D 
GW-SR-1584 

V8/2ai2 

CRA-RA-26D 
GW-SR-1623 

^1/2012 

CRA-RA-26D 
GW-SR-1636 

9/11/2012 

CRA-RA-26D 
GW-SR-1677 

12/5/2012 

Units 

Volatile Oraanics 

1,1,1-TRICHLOROErHANE |ig/L 200 ND(1) ND(1) NDa.O) NDa.O) 
1,2-DICHLOROErHENE (TOTAL) t»g/L 70(1) NDa) ND(1) NDa.O) NDa.O) 
2-BUTANONE tig/L 13,000 ND(10) ND(10) NDaO) NDaO) 
4-METHYL-2-PENTANONE |ig/L 1,800 ND(10) ND(10) NDaO) NDaO) 
ACbTONE Hg/L 730 ND(10) ND(10) ND(10) NDaO) 
BENZENE »tg/L 5 ND(1) ND(1) NDa.O) NDa.O) 
CHLOROBENZENE ^g/L 100 ND(1) NDa) NDa.O) NDa.O) 
ETHYLBENZENE tig/L 74 ND(1) ND(1) NDa.O) NDa.O) 
METHYLENE CHLORIDE |ig/L 5 ND(1) NDa) NDa.O) NDa.O) 
TOLUENE ^g/L 790 ND(1) NDa) NDa.O) NDa.O) 
TRICHLOROEIHENE fig/L 5 ND(1) NDa) NDa.O) NDa.O) 
VINYL CHLORIDE (ig/L 2 ND(1) NDa) NDa.O) NDa.O) 
XYLENES (TOTAL) iig/L 280 ND(1) NDa) NDa.O) NDa.O) 

Stable; aUNon 
Detect 

Note: 

(1) The criterion provided is for the isomer cis-l,2-dichIoroethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dichIoroethene is 100 (ig/L. 

CRA (B25CMCiinJ»-TI-TI 



TABLE 4 
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ANALYTICAL RESULTS - SOUTHERN TCE PLUME 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location MicMgaa CRA-RA-26S CRA-RA-26S CRA-RA-26S CRA-RA-26S 
Sample ID Part 201 GlV-SR-1583 GW-SR-1622 GW-SR-1635 GW-SR-1676 Change 
Date Sampled Groundwater ^1/2012 SVII/2012 12A/i012 

Criteria 
Parameter Units 

Volatile Organics 

1,1,1-TRICHLOROErHANE iig/L 200 2.2 2.2 ND(5.7) ND(3.3) Stable 
W-DICHLOROETHENE (TOTAL) tig/L 70(1) ND(1) ND(1) ND(5.7) ND(3.3) 
2-BUTANONE Hg/L 13,000 ND(10) NDaO) ND(57) NDP3) 
4-MErHYL-2-PENTANONE Hg/L 1,800 ND(10) NDaO) ND(57) ND(33) 
ACETONE |ig/L 730 ND(10) NDaO) ND(57) ND(M) 
BENZENE iig/L 5 ND(1) ND(1) ND(5.7) ND(3.3) 
CHLOROBENZENE tig/L 100 ND(1) ND(1) ND(5.7) ND(3.3) 
EIHYLBENZENE lig/L 74 ND(1) NDa) ND(5.7) ND(3.3) 
METHYLENE CHLORIDE Hg/L 5 ND(1) NDa) ND(5.7) ND(3.3) 
TOLUENE |ig/L 790 NDa) NDa) ND(5.7) ND(3.3) 

1 Down 10 |ig/L TRICHLOROETHENE ^g/L 5 1 117 1 133 1 100 1 90 1 Down 10 |ig/L 
VINYL CHLORIDE |ig/L 2 NDa) NDa) ND(5.7) ND(3.3) 
XYLENES (rOTAL) (»g/L 280 ND(1) NDa) ND(5.7) ND(33) 

Note: 

(1) The aiteiion provided is for the isomer ds-l,2-dicMoioetlieiie, 
die lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dichloroethene is 100 pg/L. 

CKA0USMCkiK29t'n-T( 



TABLES 
Fagelofl 

2013 GROUNDWATER SAMPLING PROGRAM 
RAMHUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Quarterly Sampling - VOCs 

81-4 
81-8 
CRA-RA-2D 
CRA-RA-5 
CRA-RA-66 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 
CRA-RA-23D 
CRA-RA-24 
CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA.31 
CRA-RA-32 
PZ-104 
RA-MW-28 
TEMP-PZ-2 

01 Q2 

Annual Landfm Monitoring Program - VOCs. SVOCs & Metals 

CRA-RA-6S (included in quaiteriy sampling) 
CRA-RA-8 

CRA-RA-18 (indnded in quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

Q3 

CRA-RA-25 (VOCs only) 
EB-FZ;-4 (VOCs only) 
PZ-106 (VOCs only) 

RA-MW-47 (VOCs only) 
New Rasmussen Water Supply WeQ (VOCs only)* 

Q* 

Note: 

1-As of Q3 2012 there is a leak in the plumbing for die New Rasmussen Water Supply Well and the well is unavailable for sampling. CRA will collect a sample vrtien the plumbing is 
repaired and then resume routine annual sampling. 

caA09aoicu>-2»''n 
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Rasmussen 32504 
Ozone Sparge System Inspection 

fgfi.. I 1 DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi no- I/O no no no 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi 60 6C7 
Feed Air Pressure psi to'T /to no WD no 
Cycle Pressure psi K 
Holding Tank Pressure psi Ho M7 M7_ nz. 
RunTime hours 

Air Dryer 

Temp. Indicator - color Cxibsje.n 60604 Cj06o4 CiiZeiol 

Ozone Generator 

Oxygen Supply, LPM 0 R 7- 8 H 
% 03 capacity 4r 
Regulator #1 psi Mr) > 
Regulator #2 psi 22. 
Alarm Reading ppm, 03 — 
Zone On / ) 3 3 1 
Zone Time hours 47 y-L- Z- z- 1/7 

Distribution Panel 

CFM « ft <5.A 6. ft 
03 Feed Cone. Ppm 03 

CommentB: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE I I inn^ * 

^7 
M'.. I 'mis. 

Ajr Compressor 

Output Pressure psi nf) ifn DO 116 I in 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi i»Q LI. (aO -5^ 
Feed Air Pressure psi /ji^ To no DO UQ 
Cycie Pressure psi tn Tn Tn lo 
Holding Tank Pressure psi "^7 wv HZ. 
RunTime hours TSd/d^.l 

Air Dryer 

Temp. Indicator - color <^geg>4 

Ozone Generator 

Oxygen Supply, LPM Pi 9i 8 
% 03 capacity 7-r Hb 7T 7r 
Regulator #1 psi Ssr Hfi 3ft M7 
Regulator #2 psi TTL. u> 7_-Z_ 
Alarm Reading ppm, 03 
Zone On Z. 1 3 
Zone Time hours UT Z-

Dlstrlbiitlon Panel 

CFM 0).<a ip.ft r9.^ 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE /2V/V//Z iTjiyii, 
OPERATOR SIGNATURE A 

Air Comprassor 

Output Pressure psi Uh nn n/) 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi bo 3(o 39. 
Feed Air Pressure psi /ZO ) to 
Cycle Pressure psi b!? -ho To 
Holding Tank Pressure psi H'4 U7 
RunTime hours 

Air Dryer 

Temp. Indicator - color /ACVKAJ 

Ozone Generator 

Oxygen Supply. LPM ft 
% OS capacity 
Regulator #1 psi 
Regulator #2 psi 7J7 Z7 

Zone On 3> "5 1 
Zone Time hours 7- Z- •'1 

Distribiition Panel 

GFM o.« dig 
03 Feed Cone. Ppm 03 

Comments: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

LandJiU Inspection Form 

Inspector;^APA\ Signature: 

Date: C)cf. H . ZO) Z 
Time: lOioo A»A 

Weather Conditions: Cx^PtH. H'S 

Observations 

Erosion-North Face: OK. 

Erosion-South Face: Olc 

Erosion-East Face: OK 

Erosion-West Face: ni'^ 

Erosion-Mtsc.: OK^ 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: OK 

Vegetation: DK 

Signs, Gates, & Fences: CV'^ 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Lan^iU Iniqtecthn Form 

Inspector: <.3rci/£- Signature:, 

Date: JQ\ Z. 
Time: _112O£^3 

Weather Conditions: ^Cci~S> ^-5^" 

Observations 

Erosion-North Face: QIC 

Erosion-Sonth Face: 

Erosion-East Face: OK 

Erosion-West Face: OK 

Erosion-Misc.: 

Storm Water Ponds: /CMPTV SUT U^Cf 

Drainage Spillways & Outfalls: AAI^OI? 

Roadways: OK 

Vegetation: 

Signs, Gates, & Fences: Oh^ 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

LandfiU Inspection Form 

Inspectorv''5rgv/o Signature: 

Date: ^,7X3)'^ 
Time: 2.'oo?y\ 

Weather Conditions: duioxy^ 

Observations 

Erosion-North Face: OK. 

Erosion-South Face: 0}c 

Erosion-East Face: nk 

Erosion-West Face: Qki 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: DyZ-Y 

Roadways: OK 

Vegetation: 

Signs, Gates, & Fences: Ol< 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livmgston County, Michigan 

LandfiU Inspection Form 

InsDectora.^gv^ Signature; 

Tko^-A* KL. / 7 7 9^ 17 ' Date: NIO\/- Z? 2^3>2 
Time: l2oo 

Weather Conditions: CA-CA'^ 31 * 

Observations 

Erosion-North Face: Olr 

Erosion-South Face: QhL 

Erosion-East Face: OK. 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: OK 

Vegetation: 

Signs, Gates, & Fences: ^KL 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspecton^^T^vAg. Signature 

Date; 
Time: ?f.oti/yM 

Weather Conditions: 

Observationg 

Erosion-North Face: O K 

Erosion-South Face: <Ofcl 

Erosion-Eagt Face: ^k' 

Erogion-West Face: 0 K 

Erogion-Migc.: ^ kL 

Storm Water Pondg: 

Drainage Spillwayg & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: Of^ 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Lan^Ul Inspection Form 

Inspector: cVei/g Signature: , 

Date: Z-J, 'Zot "L 
Time: f'.30 PA/\ 

Weather Conditions: (3o° OF SMOUJ 

Observations 

Erosion-North Face: >^H0 c*3 C<»t/tgr»2-c7Q 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: OK - ̂ PuJu^tSp "g/ 

Vegetation: 17ogJAAM T 1 
Signs, Gates, & Fences: OK. 

Actions Taken: 

Recommendations: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: 10/3 (ohl , ZCiiZ. DATE: A|o\2. /Lo . Z/3 12, DATE: t T7€X ' > > 

WELL ID CFM @ DIST. PS1@WELL WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI @ WELL 
PANEL PANEL PANEL 

SW-1 SW-1 0^, ff SW-1 JJ-
SW-2 SW-2 Of, r SW-2 < 
SW-3 n.^ /Z, SW-3 D.P, >y SW-3 l(p 
SW-4 SW-4 dfc /r SW-4 
SW-5 O.f SW-5 SW-5 d.6 liT 
SW-6 \'3 SW-6 O.P) /i- SW-6 H 
SW-7 1.0 H SW-7 r).^= /A SW-7 .?7 P> /z. 
SW-8 X X SW-8 X X SW-8 X X 
SW-9 X X SW-9 X. X SW-9 < X 
SW-10 X X SW-10 X X SW-10 X X 
SW-11 X X SW-11 X X SW-11 X X 
SW-12 iq SW-12 ZO SW-12 0.9i iq 
SW-13 o.e 3 SW-13 O-ft < SW-13 rt.P) 
SW-14 XL X SW-14 X K SW-14 X 
SW-15 X X SW-15 X X SW-15 X X 
SW-16 X X SW-16 X X SW-16 X X 
SW-17 SW-17 d-G Ift SW-17 
SW-18 TJO SW-18 SW-18 o.p, /L? 
SW-19 DA IC) SW-19 SW-19 Kn 
SW-20 o.o iq SW-20 n,P) •ZJO SW-20 \<] 
SW-21 K SW-21 )C sc SW-21 X X 
SW-22 SW-22 0.8 15- SW-22 /(^ 

SW-23 o.P, K SW-23 (5.<a SW-23 i.b 
SW-24 O-P n SW-24 /•r SW-24 I'ft 
SW-25 n 17. SW-25 (D1 SW-25 n.u 
SW-26 < SW-26 SW-26 •5-
SW-27 0Q> .r SW-27 A.P> SW-27 
SW-28 6.& 6 SW-28 < SW-28 O. 
SW-29 w SW-29 SW-29 CP-9^ -r 
SW-30 . . 2^ . . . SW-30 X SW-30 X K 
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CONESTOGA-ROVERS 
& ASSOCIATES 

200 W. Allegan Street, Suite 300 
Plalnwell, MIctiigan 49080-1397 
Telephone: (269)685-5181 Fax: (269)685-5223 
www.CRAworld.com 

April 17,2013 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V(SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 122 
Groundwater and Landfill RD/RA 
Reporting Period: January Ithrough March 31,2013 
Rasmussen Landfill (Site), Livingston Co., Michigan 

1.0 INTRODUCTION 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree 
("CD"), Civil Action No. 92 40071. This report summarizes the activities performed during the 
reporting period and describes the activities to continue or which are scheduled to start during 
the next reporting period. 

2.0 ACnVITIES PERFORMED DURING THIS REPORTING PERIOD 

2.1 OPERATION AND MAINTENANCE 

Figure 1 is a Site location map showing the wells included in the Groimdwater Remediation 
Monitoring Program. Quarterly groimdwater samples were collected from March 21 through 
25,2013 consistent with the Groimdwater Remediation Monitoring Program. The results from 
these samples are discussed in Section 3.0 below. 

Quarterly groundwater elevations were measured on March 29,2013. The corresponding 
groundwater contour map is provided on Figure 2. 

Equal 
Empksyment Opportunity 
Employer ISO 9001 

ENGiNtrniNG OESICN 

Worldwide Engineering, Environmental, Construction, and IT Services 
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2.2 REPORTS 

Quarterly Progress Report No. 121 was submitted to United States Envirorunental Protection 
Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) on January 10, 
2013. 

3.0 SUMMARY OF HNDINGS 

The results of the first quarter 2013 sampling are provided in Tables 1 through 4. Figure 2 is a 
Site location map showing the wells included in the Groundwater Remediation Monitoring 
Program. 

Dtuing the first quarter 2013 sampling, seven of the 21 monitoring wells sampled detected 
Compounds of Concern (COCs) at concentrations above generic Part 201 Drinking Water 
Criteria (DWC). 

Specifically, the seven monitoring wells with COCs exceeding DWC are: 

CRA-RA-22 12 pg/L vinyl chloride 
CRA-RA-24 7.4 pg/L vinyl chloride 
CRA-RA-26S 97/99 pg/L trichloroethene (original/duplicate result) 
CRA-RA-27 17 pg/L vinyl chloride 

CRA-RA-30 5.6 pg/L vinyl chloride 
PZ-104 1.3 pg/L vinyl chloride 
81-4 3.6 pg/L vinyl chloride 

Groimdwater samples from six of these monitoring wells had COCs above Part 201 DWC 
during the fomth quarter 2012. The March 2013 sample from PZ-104 represents the first 
detection of vinyl chloride in samples from this well since March 2010. 

CRA typically collects the annual Rasmussen residential weU sample during the third quarter 
sampling event. However, a leak was detected in the plumbing system prior to the sampling 
event in September 2012 and the well is currently turned off. As of March 24,2013 the leak has 
not been repaired. If the leak is repaired by the home owner CRA will collect the annual 
Rasmussen residential well sample in the second quarter 2013. 
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4.0 PROBLEMS ENCOUNTERED 

On Jtinuary 11,2013, during the weekly site visit, CRA discovered that the solenoid valve 
controlling oxygen flow to zone 2 on the distribution panel was not functioning properly. The 
valve was not opening when the zone 2 timer was turned on. 

In late February 2013, CRA discovered that the AirSEP unit (oxygen concentrator) was venting 
gas through one of its two waste valves when the valve was supposed to be closed. Pressures 
were still building enough to allow for normal operation but new valve rebuild kits were 
ordered for installation. On March 20,2013, all solenoid valves within the unit were rebuilt. 

After the installation of the new waste valve rebuild kits, the ArrSEP unit began venting gas at 
an extremely high rate through the waste valves and was not allowing pressure to build for 
normal system operation. The manufacturer of tire oxygen concentrator was contacted and 
after many hours of trouble-shooting, it was diagnosed that the newly installed waste valve was 
bad and needed to be replaced. The technician at AirSEP also stated that serious damage could 
occur to the xmit if it were allowed to run in this condition. Given the age of the existing unit 
(more than 10 years old), the potential for additional damage if left running, and the fact that 
new waste valves take up to five weeks for delivery, the decision was made to shut down the 
system. Multiple vendors were contacted in an attempt to expedite delivery of new valves, but 
all had similar delivery time frames. This type of vedve is not typically held in stock and would 
need to be ordered for manufacture in Mexico. 

5.0 CORRECTIVE MEASURES TO RECTIFY PROBLEMS 

On January 11,2013, CRA installed a rebuild kit in the solenoid valve controlling flow to zone 2 
on tiie distribution panel. 

In an attempt to reduce the five week time frame for delivery of the new waste valves for the 
oxygen concentrator, CRA and AirSEP are working together to solve the issue at hand. During 
the course of the conversation, CRA has learned that AirSEP had just encoimtered an identical 
problem with a waste valve rebuild kit at their facility. AirSEP stated that tiiey may have 
received defective rebuild kits from the valve manufacturer and they were investigating these 
two specific issues. Because the old parts from the equalization valves were still on-Site, CRA 
decided to remove the new rebuild parts and re-inst^ the old parts from the equalization valve 
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into the waste valves (the waste valves and the equalization valves are identical, thereby 
allowing an interchange of their parts). 

On Tuesday, April 2, 2013, the unit was turned back on, CRA did not observe any leaks, and the 
unit appeared to be functioning as designed. All system components were then turned back on 
and the treatment system was returned to "run" mode. AirSEP has told CRA that they will ship 
out new kits once the problem with the manufacturer has been solved. 

6.0 CONTACTS AND SIGNIHCANT CORRESPONDENCE 
WITH PUBLIC REPRESENTATIVES 

Communication Date 
Subject of 

Correspondence/Discussion 

Quarterly Report January 10,2013 Report No. 121 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDNRE) 

email March 25,2013 Q1 3013 Report deadline extension 

7.0 PLANNED UPCOMING ACnVITIES/SCHEDULE 

Landfill and groimdwater component activities plarmed for the second quarter of 2013: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The second quarter groundwater sampling event is scheduled for the week of May 27,2013 

The wells to be sampled in the second quarter of 2013 are listed in Table 5 

• Pending USEPA approval, install VAS boreholes and monitoring wells at the alternate 
locations described in the April 4,2013 letter sent to USEPA 
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Should you have any questions on ttie above, please do not hesitate to contact the undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

^"^art Bartholomy ' 

AJD/cb/31 
End. 

cc: Mike Stoelton, JCI 
Chuck Pointer, Ford 
Nan Bemado, BASF 
Steve Simpson 
Steven Nadeau, Honigman Miller 
Mike Mateyk, CRA 
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TABLE 1 
Page 1 of 10 

ANALYTICAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter Units 

Michigan 
Partial 

Groundwater 
Criteria 

CRA-RA-22 
GW-SR-1610 

s/24/ion 

CRA-RA-22 
GW-SR-1648 

9/1^012 

CRA-RA-22 
GW-SR-1667 

12/S/2012 

CRA-RA-22 
GW-SR-1686 

3/23/2013 
Change 

1,1,1-TRICHLOROErHANE 
U-DICHLOROETHENE (TOTAL) 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CHLOROBENZENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES (TOTAL) 

»ig/L 
tig/L 
tig/L 
Iig/L 
tig/L 
tig/L 
fig/L 
Jig/L 
Hg/L 
|ig/L 
t»g/L 
^lg/L 
tig/L 

200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
13/100 ND(IO) ND(IO) ND(IO) ND(IO) 
1,800 ND(IO) ND(IO) ND(IO) ND(IO) 
730 ND(10) ND(IO) ND(IO) ND(IO) 
5 ND(1) ND(l.O) ND(1.0) ND(1.0) 
100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
74 ND(1) ND(1.0) ND(1.0) ND(l.O) 
5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
5 ND(1) NDa.O) ND(1.0) ND(1.0) 
2 
280 

1 8.2 1 7.3 1 8.9 1 12 1 2 
280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Up3.1ng/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichlorDethene, 
the lower of the two criteria for 1,2-dkhloroethene isomers. 
Hie criterion for trans 1,2-dichloroethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA (B250ICu»41-Tl-TI 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-24 CRA-RA-24 CRA-RA-24 CRA-RA-24 CRA-RA-24 
Sample ID Part 201 GW-SR-1607 GW-SR-1646 GW-SR-1663 GW-SR-lti64 GW-SR-1683 
Date Sampled Groundwater 5/23/2012 S/13/2012 13/5/2012 13/3/2012 3/23/2013 

Criteria Duplicate 
Paramater Units 

1,1,1-TRICHLOROE'IHANE Hg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
1,2-DICHLOROETHENE (lUTAL) lig/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE »ig/L 13/100 ND(10) ND(IO) ND(10) ND(10) ND(10) 
4rMETHYL-2-PENTANONE Hg/L 1,800 ND(IO) ND(IO) ND(10) ND(10) ND(10) 
ACEIONE Mg/L 730 ND(10) ND(IO) ND(10) ND(10) ND(10) 
BENZENE |ig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE |ig/L 100 ND(1) ND(1.0) ND(l.O) ND(1.0) ND(1.0) 
ETHYLBENZENE tig/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE ^g/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE lig/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROETHENE Pg/L 5 ND{1) NDa.O) ND(1.0) NDa.O) ND(1.0) 
VINYL CHLORIDE 
XYLENES (lOl'AL) 

Mg/L 
Mg/L 

2 
280 

1 4.4 1 3.5 1 5.3 1 5.6 1 7.4 1 VINYL CHLORIDE 
XYLENES (lOl'AL) 

Mg/L 
Mg/L 

2 
280 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 

Change 

Up 1.8 pg/L 

Notes: 

(1) The criterion piovided is for the isomer cis-l,2-dichloroetfaene, 
die lower of the two criteria for 1,2-dichloroediene isomers. 

The criterion for trans 1,2'rdichJoroethene is ICQ pg/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CKA a3290ICan»«-Tl.TI 
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ANALYTICAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-25 CRA-RA-25 CRA-RA-25 CRA-RA-25 CRA-RA-21 
SampleW Part 201 GW-SR-1407 GW-SR-1408 GW-SR-1506 GW-SR-1S47 GW-SR-164 
Date Sampled Groundwater 09/2^010 09/26/2010 S/24/2011 9/20/2011 9/19/2012 

Criteria Duplicate Duplicate 
Parameter Unite 

1,1,1-TRICHLOROEIHANE iig/L 2UU ND(1) ND(1) ND(1) ND(1) ND(1.0) 
U-DICHLORGETHENE (lOlAL) Mg/L 70(1) 1.4 1.4 1.0 ND(1) 1.2 
2-BUTANONE itg/L 13,000 ND(IO) ND(IO) ND(10) ND(IO) ND(10) 
4-METHYL-2-PENTANONE Pg/L lEOO ND(10) ND(IO) ND(10) ND(IO) ND(IO) 
ACKIONE Mg/L 730 ND(10) ND(10) ND(10) ND(10) ND(10) 
BENZENE i»g/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0) 
CHLOROBENZENE Mg/L 100 ND(1) ND(1) ND(1) ND(1) ND(1.0) 
EIHYLBENZENE i»g/L 74 ND(1) ND(1) ND(1) ND(1) ND(1.0) 
METHYLENE CHLORIDE i»g/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0) 
TOLUENE Mg/L 790 ND(1) ND(1) ND(1) ND(1) ND(1.0) 
TRICHLOROETHENE Mg/L 5 ND(1) ND(1) ND(1) ND(1) ND(1.0) 
VINYL CHLORIDE Mg/L 2 ND(1) ND(1) ND(1) ND(1) ND(1.0) 
XYLENES (lUlAL) Mg/L 280 ND(1) ND(1) ND(1) ND(1) ND(1.0) 

Clunjge 

Up 0.2 |ig/L 

Notes: 

(1) llie criterion provided is for the isomer cis-l,2-dich]oroelheiie, 
the lower of the two criteria for 1,2-dicMoioethene isomers. 
Hie criterion for trans l,2-dich]oroetliene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CSA OBlSIMCiten-Tl-TI 
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ANALYTICAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-28 CRA-RA-28 CRA-RA-28 CRA-RA-21 
Sample ID Partial GW-SR-1605 GW-SR-1643 GW-SR-1661 GW-SR-168 
Date Sampled Groundwater s/i^on 12/^012 y21/2013 

Criteria 
Parameter Umta 

1,1,1-TRICHLOROETHANE l«g/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
1,2-DICHLOROETHENE (lOl AL) Hg/L 70(1) 2.2 1.5 1.4 1.5 
2-BUTANONE l»g/L 13,000 ND(IO) ND(IO) ND(10) ND(IO) 
4rMErHYL-2-PENTANONE lig/L 1,800 ND(IO) ND(10) ND(IO) ND(IO) 
ACETONE Hg/L 730 ND(IO) ND(10) ND(IO) ND(IO) 
BENZENE lig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.(0 
CHLOROBENZENE l»g/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE lig/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) 
MEIHYLENE CHLORIDE i»g/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE t»g/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROETHENE Hg/L 5 ND(1) ND(1.0) ND(1.0) ND(l.O) 
VINYL CHLORIDE Hg/L 2 1.8 1.0 1.4 1.7 
XYLENES (lOfAL) »ig/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Change 

Up 0.1 pg/L 

Up 0.43 pg/L 

Notes; 

(1) The criterion provided is for the isomer cis-l,2-dichloroefhene, 
the lower of the two criteria for 1,2-dkhloroetfaene isomers. 
The criterion for trans 1,2-dichlorDediene is 100 pg/L. 

U - Qiulified as Not Detected at the report limit indicated in parenthesis. 

CRA a32XNC»^-Tl-n 
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ANALYTICAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-29 CRA-RA-29 CRA-RA-29 CRA-RA-2i 
Sample ID PartlOl GW-SR-1612 GW-SR-1650 GW-SR-1669 GW-SR-16S 
Date Sampled Groundwater ^4/2012 mV2012 12/^012 

Criteria 
Parameter Units 

1,1,1-TRICHLOROETHANE lig/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
U-DICHLOROETHENE (TOTAL) tig/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE »»g/L 13,000 ND(IO) ND(IO) ND(IO) ND(10) 
4-METHYL-2-PENTANONE t»g/L 1,800 ND(IO) ND(10) ND(IO) ND(10) 
ACtTONE ^g/L 730 ND(IO) ND(10) ND(IO) ND(10) 
BENZENE tig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE tig/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBHNZENE tig/L 74 ND(1) ND(1.0) ND(l.O) ND(1.0) 
MEIHYLENE CHLORIDE Mg/L 5 ND(1) ND(1.0) ND(l.O) ND(1.0) 
TOLUENE Hg/L 790 ND(1) ND(1.0) ND(l.O) ND(1.0) 
TRICHLOROETHENE tig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE Hg/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0) 
XYLENES (lOTAL) tig/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Stable; all 
Non-Detect 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dichloroediene isomers. 

The criterion for trans 1,2-dichIoiDethene is 100 pg/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA aU9MCum.31-Tl-TI 
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ANALYTICAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-30 CRA-RA-30 CRA-RA-30 CRA-RA-30 
Sample ID Partial GW-SR-1608 GW-SR-1647 GW-SR-166S GW-SR-1684 
Date Sampled Groundwater V24/2012 sm/ion 13/5/2012 3/23/2013 

Criteria 
Parameter Units 

U,l-TRICHLOROETHANE Hg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
U-DICHLOROETHENE (lUlAL) Pg/L 70(1) ND(1) ND(1) ND(1.0) ND(1.0) 
2-BUTANONE Pg/L 13,000 ND(IO) ND(IO) ND(IO) ND(IO) 
4-MEIHYL-2-PENTANONE Pg/L 1,800 ND(IO) ND(IO) ND(IO) ND(10) 
ACEIDNE lig/L 730 ND(10) ND(10) ND(10) ND(10) 
BENZENE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE Pg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
EIHYLBENZENE Mg/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE Pg/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TtUCHLOROETHENE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE Pg/L 2 1 5.9 1 3.5 1 4.2 1 5.6 
XYLENES (TOTAL) Pg/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Change 

Upl.4ng/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dkhloroethene isomers. 
The criterion for trans 1,2-djchloroethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA OSZSOICrim^l-Tl-TI 
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ANALVnCAL RESULTS - NORTHERN FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-32 CRA-RA-32 CRA-RA-32 CRA-RA-32 CRA-RA-X 
Sample ID Part 201 GW-SR-1609 GlV-SR-1654 GW-SR-1655 GW-SR-1666 G1V-SR-168 
Date Sampled Groundwater savion 9/u/2on smvion 13/^012 3/23/2013 

Criteria Duplicate 
Parameter Units 

1,1,1-TRICHLOROETHANE Pg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
l,2.DICHLOROETHENE (rOTAL) l»g/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
2.BUTANONnE Mg/L nfloo ND(IO) ND(IO) ND(10) ND(10) ND(10) 
4-MErHYL-2-FENTANONE (ig/L 1,800 ND(10) ND(IO) ND(10) ND(IO) ND(10) 
ACKIONE iig/L 730 ND(10) ND(IO) ND(10) ND(IO) ND(10) 
BENZENE Hg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.(0 ND(1D) 
CHLOROBENZENE Hg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
EIHYLBENZENE t»g/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE iig/L 5 ND(1) ND(l.O) ND(1.(^ ND(1.0) ND(1.0) 
TOLUENE iig/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
TRICHT OROEIHENE tig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE tig/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
XYLENES (TOTAL) iig/L 280 ND(1) ND(l.O) ND(1.0) ND(1.0) ND(1.0) 

Stable; all 
Non-Detect 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloioethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 

The criterion for trans 1,2-dkhloroethene is 100 pg/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA (a250iCl»4I-Tl-TI 



TABLE 1 
Page 8 of 10 

ANALYnCAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

SampU Location Michigan PZ-104 PZ-104 PZ-104 PZ-104 
Sample ID Partial GW-SR-1606 GW-SR-1644 GW-SR-1662 GW-SR-1682 
Date Sampled Groundwater 5/23/2012 S/13/2012 12/^012 3/21/2013 

Criteria 
Parameter Units 

1,1,1-TRICHLOROETHANE Pg/L 200 ND(1) ND(1.0) ND(l.O) ND(1.0) 
U-DICHLOROETHENE (lOTAL) Pg/L 70(1) 3.9 3.2 3.1 43 
2-BUTANONE Pg/L 13,000 ND(IO) ND(IO) ND(IO) ND(IO) 
4-METHYL-2-PENTANONE Pg/L 1,800 ND(IO) ND(10) ND(IO) ND(IO) 
ACETONE Pg/L 730 ND(IO) ND(10) ND(IO) ND(IO) 
BENZENE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE Pg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE Pg/L 74 ND(1) ND(l.O) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE Pg/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROEIHENE Pg/L 5 ND(1) ND(1.0) ND(1.0) NDa.O) 
VINYL CHLORIDE Pg/L 2 ND(1) ND(1.0) ND(1.0) 1 1.3 
XYLENES (TOTAL) Pg/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Upl.2tig/L 

] Up0.3pg/L 

Notes; 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of die two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dkhloroethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

OA a925MClin»91-Tl-T« 
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ANALYTICAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

IIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter 

Michigan 
Partial 

Groundwater 
Criteria 

TEMP-PZrl 
GW-SR-1611 
ViVion 

TEMP-PZ-2 
GW-SR-1649 

S/IV1012 

TEMP-PZ-2 
GW-SR-1668 

12/5/2012 

TEMP-PZrl 
GW-SR-1687 

V23/2013 

TEMP-PZ-2 
GW-SR-1688 

V13/1013 
Change 

Units 

W-TRICHLOROETHANE Mg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
U-DICHLOROFTHENE (lUlAL) lig/L 70(1) ND(1) ND(l.O) ND(1.0) ND(1.0) ND(l.O) 
2-BUTANONE |ig/L 13,000 ND(IO) ND(IO) ND(10) ND(IO) ND(10) 
4-MErHYL-2-PENTANONE tig/L 1,800 ND(IO) ND(10) ND(IO) ND(10) ND(10) 
ACEIONE tig/L 730 ND(10) ND(IO) ND(10) ND(IO) ND(10) 
BENZENE Mg/L 5 NDa) ND(l.O) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE t»g/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE Mg/L 74 ND(1) ND(1.0) ND(l.O) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE l»g/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE l>g/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROETHENE lig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE Mg/L 2 ND(1) ND(1.0) ND(1.0) ND(1.{J) ND(1.0) 
XYLENES (TOTAL) tig/L 280 ND(1) ND(1.0) ND(l.O) ND(1.0) ND(l.O) 

Stable; aU 
Non-Detect 

Notes: 

(1) The criteiion provided is for the isomer cis-l,2-dichloroetfaene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 

The criterion for trans 1,2-diChlorDethene is ICQ (ig/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CRA (D2SMCinc»31-Tl-TI 
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ANALYnCAL RESULTS - NORTHERN PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan SIS SIS SIS SIS SIS 
Sample ID Partial GW-SR-1613 GW-SR-1614 GW-SR-1651 GWSR-1672 GW'SR-169 
Date Sampled Groundwater s^^on s/i^on mi/ion ll/IE/1012 3/1^2013 

Criteria Duplicate 
Parameter Units 

LLl-TRICHLOROBIHANE Pg/L 200 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
U-DICHLOROETHENE (TOTAL) Pg/L 70(1) ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE Pg/L 13/100 ND(IO) ND(10) ND(10) ND(10) ND(10) 
4-METHYL-2-PENTANONE Pg/L 1,800 ND(IO) ND(10) ND(IO) ND(10) ND(10) 
ACE'IDNE Pg/L 730 ND(10) ND(10) ND(10) ND(10) ND(10) 
BENZENE Pg/L 5 ND(1) ND(1) ND(1.0) ND(1.(^ ND(1.0) 
CHLOROBENZENE Pg/L 100 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE Pg/L 74 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE Pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE Pg/L 790 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROETHENE Pg/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE Pg/L 2 1.1 1.1 ND(1.0) ND(1.0) ND(1.0) 
XYLENES (TOTAL) Pg/L 280 ND(1) ND(1) ND(l.O) ND(1.0) ND(1.0) 

Change 

Stable; all 
Non-Detect 

Notes: 

(1) The ciiierion provided is for ttie isomer cis-l,2-dichlorDethene, 
the lower of ^ two criteria for 1,2-dichloroetheiie isomers. 

The criterion for trans 1,2-dichloroethene is 100 pg/L. 
U - Qualified as Not Detected at the report limit indicated in parenthesis. 

OA l»250IC«il».31-Tl-TI 
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ANALYTICAL RESULTS -PDSLD AREA FLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location MiMgan CRA-RA-2D CRA-RA-2D CRA-RA-2D CRA-RA-21 
Sample ID Partial GW-SR-16M GW-SR-1C29 GW-SR-165S GW-SR-168 
Date Sampled Groundwater s/iyim Vivian ii/V2on yxi/ms 

Criteria 
Parameter Units 

Volatile Ommics 

1,1,1-TRICHLOROBrHANE Hg/L TOO ND(1) NDa.3) ND(ZO) ND(ZO) 
U-DICHIjOROErHENE (TOTAL) iig/L 70 a) ND(1) NDa3) ND(2.0) ND(2.0) 
2-BUTANONE Hg/L 13/X)0 ND(10) NDa3) ND(20) ND(20) 
4-MErHYL-2-PENTANONE ne/i- 1,800 ND(10) NDa3) ND(20) ND(20) 
ACETONE ilg/L 730 ND(10) NDa3) ND(20) ND(20) 
BENZENE Ug/L 5 1.1 NDa.3) ND(2.0) ND(2.0) 
CHLOROBENZENE i»g/L 100 31.3 42 40 49 
EIHYLBENZENE |ig/L 74 ND(1) NDa.3) ND(2.0) ND(ZO) 
METHYLENE CHLORIDE l»g/L 5 NDa) NDa.3) ND(2.0) ND(2.0) 
TOLUENE Ug/L 790 NDa) NDa.3) NDp.0) ND(2.0) 
TRI(2HLOROETHENE Ug/L 5 NDa) NDa.3) ND(20) NDfLO) 
VINYL CHLORIDE Ug/L 2 1.5 NDa.3) ND(20) NDp.0) 
XYLENES (TOTAL) Ug/L 280 NDa) J NDa.3) ND(2.0) ND(2.0) 

Change 

Up9ng/L 

Notes: 

(1) The criterian provided is for the isoniercis-l,2-didi]on)ethene, 
the lower of foe two criteria for 1,2-dichloroethene isomers. The criterion 
for trans 1,2-dichloroethene is 100 tig/L. 

U - Qualified as Not Detected at the report Umit indicated in parenthesis. 

CBA OaaSMCatav-St-TI-Ti 
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ANALYTICAL RESULTS -PDSLD AREA FLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample locatioH MidUgan CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-18 CRA-RA-li 
Sample ID Part 201 GW-SR-1617 GW-SR-1638 GW-SR-1639 GW-5R-1659 GW-SR-169 
Date Sampled Groundwater €/2V2m2 S/17/2012 S/12/2012 12/1/2012 8/21/2012 Date Sampled 

Criteria (Duplicate) 
Parameter Units 

l,l,l-'nUCHLOROETHANE iig/L 200 86.3 90 78 100 120 
1,2-DICHLOROETHENE (lUlAL) Hg/L 70(1) NDa) ND(2.9) ND(4.0) ND(5) ND(4) 
2-BUTANONE Hg/L 13,000 ND(10) ND(29) ND(40) ND(50) ND(40) 
4-MEIHYL-2-FENTANONE iig/L 1,800 ND(10) ND(29) ND(40) ND(50) ND(40) 
ACKIUNE Hg/L 730 NDaO) ND(29) ND(40) ND(5a) ND(40) 
BENZENE Hg/L 5 NDa) ND(2.9) ND(4.0) ND(5) ND(4) 
CHLOROBENZENE |ig/L 100 NDa) ND(2.9) ND(4.0) ND(5) ND(4) 
ETHYLBENZENE Hg/L 74 NDa) ND(Z9) ND(4.0) ND(5) ND(4) 
METHYLENE CHLORIDE Hg/L 5 NDa) NDC2.9) ND(40) ND(5) ND(4) 
TOLUENE t»g/L 790 NDa) ND(2.9) ND(4.0) ND(5) ND(4) 
TRICHLOROETHENE i»g/L 5 zo ND(2.9) ND(4.0) ND(5) ND(4) 
VINYL CHLORIDE t»g/L 2 NP(1) ND(19) ND(40) ND(5) ND(4) 
XYLENES CrOTAL) l»g/L 280 NDa) ND(2.9) ND(4.0) ND(5) ND(4) 

Cluuigt 

Up20ng/L 

Notes: 

(1) The criterion provided is for the isomer ds-l,2-dichlotDedietie, 
the lower of the two criteria for 1,2-djchloroethene isomers. The criterion 
for trans 1,2-dichloroethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

CXA aaSOHCHnr-il-'n-Ti 
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ANALYTICAL RESULTS -FDSLD AREA PLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Midttgan EB-PZ-4 EB-PZ-4 EB-PZ-4 EB-PZ-4 EB-PZ-4 EB-PZ-4 
Sample ID Part 201 GfV-SR-1309 GW-SR-1310 GIV-SR-1445 GW-SR-1548 GW-SR-1630 GW-SR-16S7 
Date Sampled Groundwater 0^7/2009 (W27/2009 S/y2010 V2^011 s/uma 12/V2012 

Criteria Duplicate 
Parameter Urate 

Volatile Qr^anUs. 

LU-TRICHLORGEIHANE Mg/L 200 NDO) NDa) NDa) NDa) NDa.O) ND(2.0) 
1,2-DICHLOROErHENE (lOl'AL) Ug/L 70 a) NDCl) NDa) 1.42 NDa) NDa.O) ND(2.0) 
2-BUTANONE Hg/L 13,000 ND(10) NDaO) NDaO) NDaO) NDaO) ND(20) 
4-MEIHYL-2-PENTANONE i»g/L 1,800 ND(10) NDaO) NDaO) NDaO) NDaO) ND(20) 
ACETONE Hg/L 730 ND(10) NDaO) NDaO) NDaO) NDaO) ND(20) 
BENZENE tig/L 5 ND(1) NDa) NDa) NDa) NDa) ND(2.0) 
CHLOROBENZENE Ug/L 100 28 27 29 38.7 39 39 
ETHYLBENZENE t«g/L 74 NDa) NDa) NDa) NDa) NDa.O) ND(2.0) 
METHYLENE CHLORIDE Hg/L 5 ND(1) NDa) NDa) NDa) NDa.O) ND(ZO) 
TOLUENE lig/L 790 NDa) NDa) NDa) NDa) NDa.O) ND(2.0) 
TRICHLOROEIHENE Pg/L 5 NDm NDa) NDa) NDa) NDa.O) ND(2.0) 
VINYL CHLORIDE 
XYLENES CIXJTAL) 

Hg/L 
t»g/L 

2 
280 

1 3.6 1 3.6 1 Noa) 
NDa) 

NDa) 1 
NDa) 

1 3.3 1 4.0 VINYL CHLORIDE 
XYLENES CIXJTAL) 

Hg/L 
t»g/L 

2 
280 NDa) NDa) 

1 Noa) 
NDa) 

NDa) 1 
NDa) NDa.O) ND(ZO) 

Stable 

]Up0.7^g/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dich]oroethene, 
the lower of the two criteria for 1,2-dkhloroethene isomers. The criterion 
for trans L2-dichloroethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

OA 093SMCds^l-n-T4 
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ANALYTICAL RESULTS -PDSLD AREA FLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON CXIUNTY, MICHIGAN 

Sample Location Michigan PZ-106 PZ-106 PZ-108 PZ-106 PZ-106 
Senile JD Part 201 GW-SR-1208 GW-SR-1314 GIV-SR-1399 GW-SR-1549 GW-SR-1640 Change 
Date Sampled Groundwater g^OOS l/ai2009 OSiTSiMO V2S/2011 V12/2012 Date Sampled 

Criteria DupUcaU 
Parameter Unite 

1,1,1-TRICHlJOROErHANE tig/L 200 ND(1) ND(1) NDa) NDa) NDa.O) 
U-DIGHLOROEIHENE CIUIAL) ttg/L TOW ND(1) ND(1) NDa) NDa) NDa.O) 
2-BUTANONE Hg/l- 13,000 ND(1(^ ND(10) NDaO) NDaO) NDaO) 
4-METHYL-2-PENTANONE |tg/L 1,800 ND(10) ND(10) NDaO) NDaO) NDaO) 
ACETONE |ig/L 730 ND(10) ND(10) NDaO) NDaO) NDaO) 
BENZENE tig/L 5 ND(1) ND(1) NDa) NDa) NDa.0) Stable; all 
CHLOROBENZENE |ig/L 100 NDW ND(1) NDa) NDa) NDa.O) Non-
ETHYLBENZENE Hg/L 74 NDW ND(1) ND(1) NDa) NDa.0) Detect 
METHYLENE CHLORIDE »tg/L 5 NDW ND(1) NDa) NDa) NDa.O) 
TOLUENE |ig/L 790 ND(1) NDa) NDa) NDa) NDa.0) 
TRICHLOROETHENE fg/L 5 NDW ND(1) NDa) NDa) NDa.0) 
VINYL CHLORIDE Itg/l- 2 NDW NDa) NDa) NDa) NDa.0) 
XYLENES CIOTAL) Rg/L 280 ND(1) NDa) NDa) NDa) NDa.0) 

Notes: 

(1) The criterion provided is for the isomer ds-l,2-dichloiDelhene, 
the lower of the two criteria for l^-diddoioefoene isomers. The criterion 
for trans 1^-dicMoioethene is 100 pg/L. 

U - Qualified as Not Detected at the report limit indicated in parenthesis. 

OA m-wniriiM ii-n-T4 
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ANALYTICAL RESULTS -FDSLD AREA FLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Midtigan RA-MW-28 RA-MlV-28 RA-MIV-28 RA-MfV-2f 
Sample W Part 201 GW-SR-1618 GW-SR-1642 GW-SR-im GIV-SR-169 
DaU Sampled Groundwater ^(P2012 S/1V2012 1VV2012 ^4^013 DaU Sampled 

Criteria 
Parameter Unita 

1,1,1-TRICHLOROEIHANE Hg/L 200 124 10 9.8 11.0 
1,2-DICHLOROErHENE (TUi AL) Hg/L 70(1) ND(1) ND(1.0) ND(1) ND(1) 
2-BUTANONE Hg/L 13,000 ND(10) ND(10) ND(10) NDCIO) 
4-MErHYL-2-PENTANONE Hg/L 1,800 ND(IO) ND(10) ND(10) ND(10) 
ACETONE Ug/L 730 NDaO) ND(10) ND(10) ND(10) 
BENZENE tig/L 5 ND(1) ND(1.0) ND(1) ND(1) 
CHLOROBENZENE l»g/L 100 ND(1) ND(1.0) ND(1) NDa) 
EIHYLBENZENE |ig/L 74 ND(1) ND(1.0) ND(1) NDa) 
METHYLENE CHLORIDE |ig/L 5 ND(1) ND(1.0) ND(1) NDa) 
TOLUENE Hg/L 790 NDW ND(1.0) ND(1) NDa) 
TRICHLOROEIHENE Hg/L 5 ND(1) ND(1.0) NDa) NDa) 
VINYL CHLORIDE Hg/L 2 ND(1) ND(1.0) NDa) NDa) 
XYLENES (lOTAL) Hg/L 280 NDCl) ND(1.0) ND(1) NDa) 

Ouutge 

Upl.2^g/L 

Notes: 

(1) The criterion provided is for the isomer ds-l,2-dichloroetheiie, 
the lower of the two criteria for 1,2-dichloroediene isomers. The criterion 
for trans 1,2-dichloroethene is 100 |ig/L. 

U - QuaEfied as Not Detected at the report limit indicated in parenthesis. 



TABLES 
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ANALVnCAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-5 CRA-RA-5 CRA-RA-5 CRA-RA-5 
Sample ID Part 201 GW-SR-1615 GW-SR-1631 GW-SR-1658 GW-SR-ieS 
Date Sampled Groundwater f/lS/2012 S/l(^012 12/^2012 3/23/2013 

Criteria 
Parameter Units 

Volatile Oreanics 

1,1,1-TRICHLOROETHANE Mg/L 200 24.2 30 23 30 
1,2-DICHLOROETHENE CTOTAL) Hg/L 70(1) 1.2 ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE Pg/L 13,000 ND(10) ND(10) ND(10) ND(10) 
4-METHYL-2-FENTANONE Pg/L 1,800 ND(10) ND(10) ND(10) ND(10) 
ACETONE Hg/L 730 ND(10) ND(10) ND(10) ND(10) 
BENZENE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE Pg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE Pg/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE Pg/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROEIHENE Pg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE Pg/L 2 ND(1) ND(l.O) ND(1.0) ND(1.0) 
XYLENES (TOTAL) Pg/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Change 

Up7ng/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dkhloroethene is 100 |ig/L. 

UJ - Nondetect widi an estimated reporting limit 

CRA 032504Caii»31-Tt-T4 
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ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter 

Volatile Qrganice 

1,1,1-TRICHLOROETHANE 
1,2-DICHLOROETHENE (TOTAL) 
2-BUTANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CHLOROBENZENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES (TOTAL) 

Michigan 
Partial 

CRA-RA-6S CRA-RA-6S CRA-RA-6S CRA-RA-6S CRA-RA-6S 
GW-SR-1625 GW-SR-1626 GW-SR-1632 GW-SR-1673 GW-SR-1692 Change 

Groundwater £/a/2012 6121/2012 s/iiyioii 12/^2012 3/2^/2012 
Criteria Duplicate 

Units 

Mg/L 200 ND(1) ND(1) ND(1.0) 1.1 1.3 
Hg/L 70(1) ND(1) ND(1) ND^.O) ND(1.0) ND(1.0) 
iig/L 13,000 ND(10) ND(10) ND(10) ND(1.0) ND(1.0) 
iig/L 1,800 ND(10) ND(IO) ND(10) ND(10) ND(10) 
Hg/L 730 ND(10) ND(10) ND(10) ND(10) ND(10) 
»ig/L 5 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
Hg/L 100 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
Pg/L 74 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
lig/L 5 NOa) ND(1) ND(1.0) ND(1.0) ND(1.0) 
Pg/L 790 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
Mg/L 5 ND(1) ND^) ND(1.0) ND(1.0) ND(1.0) 
Pg/L 2 1.8 1.9 ND(1.0) ND(1.0) 1.0 
Hg/L 280 ND(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 

Up0.2ng/L 

Upl.Ong/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of ^ two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dichIoroefhene is 100 pg/L. 

UJ - Nondetect with an estimated reporting limit. 

CRA (D2504Cnii»31-'n-T4 
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ANALYTICAL RESULTS - SOUTHERN VmYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-7 CRA-RA-7 CRA-RA-7 CRA-RA-7 
Sample ID Partial GW-SR-1627 GW-SR-1653 GW-SR-1671 GW-SR-169 
Date Sampled Groundwater 

Criteria 
f/a/ioii sn^iaii ll/f/2012 3/24/2013 

Parameter Units 

VolatiUOrganics 

1,1,1-TRICHLOROErHANE Hg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
U-DICHLOROETHENE (TOTAL) Hg/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE Hg/L 13A» ND(10) ND(10) ND(10) ND(10) 
4-METHYL-2-FENTANONE Hg/L 1,800 ND(IO) ND(10) ND(10) ND(10) 
ACEIONE Hg/L 730 ND(10) ND(10) ND(10) ND(10) 
BENZENE Mg/L 5 ND(1) ND^.CO ND(1.0) ND(1.0) 
CHLOROBENZENE Hg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE tig/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE Hg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE Hg/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROETHENE Mg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE Hg/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0) 
XYLENES (TOTAL) Hg/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Change 

Stable; all 
Non-Detect 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dichloroethene is 100 pg/L. 

UJ - Nondetect with an estimated reporting limit 

CRA 033S04C»iiit31-Tl-T4 



TABLES 
Page 4 of6 

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sampie Location Michigan CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27 CRA-RA-27 
Sample ID Part 201 GW-SR-1620 GW-SR-miS GW-SR-1674 GW-SR-167S GW-SR-im 
Date Sampled Groundwater 6i2(V2012 S/ll/2012 i2/snoi2 124^012 ^2S/2013 

Criteria Duplicate 
Parameter Units 

Volatile Oreanics 

1,1,1-TRICHLOROETHANE Pg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
1,2-DICHLOROETHENE (TOTAL) Pg/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE iig/L 13,000 ND(10) ND(10) ND(10) ND(10) ND(10) 
4-METHYL-2-PENTANONE Mg/L 1,800 ND(10) ND(10) ND(10) ND(IO) ND(10) 
ACETONE Hg/L 730 ND(10) ND(10) ND(10) ND(10) ND(10) 
BENZENE Pg/L 5 ND(1) ND(1.0) ND(1.0) NDd-O) NDd-O) 
CHLOROBENZENE Mg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE tig/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE tig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE Pg/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROETHENE Mg/L 5 NDa) NDd-O) NDd-O) NDd-O) NDd-O) 
VINYL CHLORIDE 
XYLENES (TOTAL) 

Pg/L 
tig/L 

2 
280 

1 1Z2 1 13 1 13 1 13 1 17 VINYL CHLORIDE 
XYLENES (TOTAL) 

Pg/L 
tig/L 

2 
280 ND(1) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 

Change 

]Upl.2ng/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroedieiie, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans l,2-dichIoroethet\e is 100 pg/L 

UJ - Nondetect with an estimated reporting limit 

CRA 03250«::iui»31-Tl-T4 



TABLE3 
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ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-RA-31 CRA-RA-31 CRA-RA-31 CRA-RA-3; 
Sample ID Part 201 GW-SR-1616 GW-SR-1652 GW-SR-1670 GW-SR-169 
Date Sampled Groundwater 

Criteria 
e/lS/2012 9/1^2012 12/E/2012 3/2V2013 

Parameter Units 

Volatile Organic^ 

1,1,1-TRlCHLOROETHANE Hg/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
1,2-DICHLOROETHENE CTOTAL) Mg/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE fig/L 13,000 ND(10) ND(10) ND(10) ND(10) 
4-METHYL-2-FENTANONE Mg/L 1,800 ND(10) ND(10) ND(10) ND(10) 
ACETONE Mg/1- 730 ND(10) ND(10) ND(10) ND(10) 
BENZENE Hg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE iig/L 100 NDa) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE Ug/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) 
METHYLENE CHLORIDE Hg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
lOLUENE tig/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TRICHLOROETHENE lig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
VINYL CHLORIDE t»g/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0) 
XYLENES (TOTAL) Mg/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Change 

Stable; all Non-
Detect 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dichloroethene is 100 pg/L. 

UJ - Nondetect with an estimated reporting limit 

CRA a32S(MCdl»31.Tl-T4 
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ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE FLUME 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter 

VolatOe Ommfcs 

1,1,1-TRICHLOROETHANE 
1,2-DICHLOROElHENE CTOTAL) 
2-BUrANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
CHLOROBENZENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TOLUENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES (TOTAL) 

Michigan 81-4 81-4 81-4 
Partial GW-SR-1634 GW-SR-1679 GW-SR-1576 

Groundwater 8/11/1012 ll/ia/2011 8/2^1013 
Criteria 

Units 

Mg/L 200 ND(1) ND(1.0) ND(1.0) 
Hg/L 70(1) ND(1) ND(1.0) ND(1.0) 
Ug/L 13,000 ND(10) ND(10) ND(10) 
Mg/L 1,800 ND(10) ND(10) ND(10) 
Ug/L 730 ND(10) ND(10) ND(10) 
Ug/L 5 ND(1) ND(1.0) ND(1.0) 
Mg/L 100 ND(1) ND(1.0) ND(1.0) 
Mg/L 74 ND(1) ND(1.0) ND(1.0) 
Mg/L 5 ND(1) ND(1.0) ND(1.0) 
Mg/L 790 ND(1) ND(1.0) ND(1.0) 
Mg/L 5 ND(1) NDa.O) NDa.O) 
Mg/L 
Mg/L 

2 
280 

1 3.1 1 3.3 1 1 3.6 1 Mg/L 
Mg/L 

2 
280 ND(1) ND(1.0) ND(1.0) 

Change 

] Up0.3^g/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for traiu 1,2-dichloroethene is 100 pg/L. 

U} - Nondetect with an estimated reporting limit 

CRA a3250ICdne^l.Tl-T4 
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ANALYTICAL RESULTS - SOUTHERN TCE FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Santple Location 
Sample ID 
Date Sampled 

Parameter UnitB 

Michigan 
Part 201 

Groundwater 
Criteria 

CRA-RA-23D 
GW'SR-1624 

(/a/2012 

CRA-RA-23D 
GW-SR-1637 

9/11/2012 

CRA-RA-23D 
GW-SR-1678 

12/1(1/2012 

CRA-RA-23D 
GW-SR-1701 

9/29/2013 
Change 

Volatile Oiyamcg 

1,1,1-TRICHLOROETHANE Og/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
1,2-DICHLOROETHENE (lO'l AL) l»g/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
2-BUTANONE lig/L 13,000 ND(IO) ND(IO) ND(IO) ND(10) 
4-METHYL-2-PENTANONE fg/L 1,800 ND(10) ND(IO) ND(10) ND(10) 
AChlUNE Hg/L 730 ND(IO) ND(IO) ND(10) ND(10) 
BENZENE Mg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
CHLOROBENZENE Hg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
ETHYLBENZENE Mg/L 74 ND(1) ND(l.O) ND(l.O) ND(1.0) 
METHYLENE CHLORIDE lig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
TOLUENE (ig/L 790 ND(1) ND(l.O) ND(1.0) ND(1.0) 
TRICHLOROETHENE Hg/L 5 1 5.9 1 4.9 4.4 5.5 
VINYL CHLORIDE ^g/L 2 ND(1) ND(1.0) ND(1.0) ND(1.0) 
XYLENES (TOTAL) Hg/L 280 ND(1) ND(l.O) ND(l.O) ND(1.0) 

Upl.O|ig/L 

Note: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, 
the lower of the two criteria for 1,2-dichloroethene isomers. 
The criterion for trans 1,2-dichloroethene is 100 (ig/L. 

CRAOaiSMClMl-TI-TI 
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ANALYTICAL RESULTS - SOUTHERN TCE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location 
Sample ID 
Date Sampled 

Parameter 

yplatileOrfamcs 

1,1,1-TRICHLOROErHANE 
U-DICHLOROETHENE CTOTAL) 
2-BUTANONI 
4-MErHYL-2-FENTANONE 
ACETONE 
BENZENE 
CHLOROBENZENE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
TOLUENE 
nUCHLOROErHENE 
VINYL CHLORIDE 
XYLENES CTOTAL) 

Michigan CRA-RA-2SD CRA-RA-26D CRA-RA-26D CRA-RA-26 
Partial GtV-SR-1623 GlV-SR-1636 GW-SR-1677 GW-SR-170 

Groundwater €/mm2 9/11/2012 12/^2012 y24/2013 
Criteria 

Units 

lig/L 200 ND(1) ND(1.0) ND(1.0) ND(1.0) 
Hg/L 70(1) ND(1) ND(1.0) ND(1.0) ND(1.0) 
Hg/L 13,000 ND(10) ND(10) ND(10) ND(10) 
lig/L 1,800 ND(10) ND(IO) ND(10) ND(10) 
Mg/L 730 ND(IO) ND(IO) ND(IO) ND(IO) 
tig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
Hg/L 100 ND(1) ND(1.0) ND(1.0) ND(1.0) 
Hg/L 74 ND(1) ND(1.0) ND(1.0) ND(1.0) 
Hg/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
lig/L 790 ND(1) ND(1.0) ND(1.0) ND(1.0) 
lig/L 5 ND(1) ND(1.0) ND(1.0) ND(1.0) 
lig/L 2 ND(1) ND(I.O) ND(1.0) ND(1.0) 
tig/L 280 ND(1) ND(1.0) ND(1.0) ND(1.0) 

Stable; aUNon-
Detect 

Note: 

(1) Hie criterion provided is for the isomer cis-l,2-dkhloroethene, 
the lower of the two criteria for 1,2-dkhloroethene isomers. 
The criterion for trans 1,2-dkhloroethene is 100 fig/L. 

CRA a92S0iCm^.Tl-'n 
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ANALYTICAL RESULTS - SOUTHERN TCE FLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Sample Location Michigan CRA-liA-26S CRA-RA-265 CRA-RA-265 CRA-RA-26S CRA-RA-26S 
Sample ID Part 201 GW-SR-1622 GW-SR-1635 GW-SR-167B GW-SR-1698 GW-SR-1699 
Date Sampled Groundwater 0/21/2012 3/11/2012 12/6/mi 3/24^013 3^4^013 

Criteria Duplicate 
Parameter Units 

Volatile OrganicB 

1.1,1-TRICHLOROETHANE i»g/L 200 2.2 ND(5.7) ND(3.3) ND(3.3) ND(2.9) 
U-DICHLOROETHENE (lUlAL) lig/L 70(1) ND(1) ND(5.7) ND(3.3) ND(3.3) ND(29) 
2-BUTANONE Pg/L 13,000 ND(10) ND(57) ND(33) ND(33) ND(29) 
4-METHYL-2-PENTANONE Pg/L 1,800 ND(IO) ND(57) ND(33) ND(33) ND(29) 
ACE'IDNE Pg/L 730 ND(10) ND(57) ND(33) ND(33) ND(29) 
BENZENE Pg/L 5 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(Z9) 
CHLOROBENZENE Pg/L 100 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(Z9) 
ETHYLBENZENE Pg/L 74 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(2.9) 
METHYLENE CHLORIDE Pg/L 5 ND(1) ND(5.7) ND(3.3) ND(33) ND(2.9) 
TOLUENE Pg/L 790 NDd) ND(5.7) ND(33) ND(3.3) ND(2.9) 
TRICHLOROEIHENE Pg/L 5 1 133 1 100 1 90 1 97 1 1 99 1 
VINYL CHLORIDE Pg/L 2 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(2.^ 
XYLENES (lUTAL) Pg/L 280 ND(1) ND(5.7) ND(3.3) ND(3.3) ND(2.9) 

Change 

Stable 

Up8ng/L 

Note: 

(1) The criterion provided is for die isomer cis-l,2-dichloroediene, 
the lower of die two criteria for 1,2-dichloroediene isomers. 
Die criterion for trans 1,2-dichloroethene is 100 (ig/L. 

CRA (a29)ICUK.31.Tl-T( 



TABLES 
Fagelafl 

2013 GROUNDWATER SAMPLING PROGRAM 
RASMU5SEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Quarterly SampUn^ - VOCe 

Sl-8 
CRA-RA-2D 
CRA-RA-5 
CRA-RA-66 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 
CRA-RA-23D 
CRA-RA-24 
CRA-RA-26D 
CRA-RA-266 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA4tA-30 
CRA-RA-31 
CRA41A-32 
PZ-104 
RA-MW-28 
TEMP-FZ-2 

AdditUnud Routine Samples 
Q1 Q2 

Axmud LandfiU MmUoripg Pfogmp - VOCs, S VQQ & Metalf 

CRA41A-6S (induded in quarterly sampling 
CRA4IA-8 

CRA-RA-18 (induded in quarterly sanqrling) 
CRA-RA-19S 
CRA-RA-20 

Q3 

CRA-RA-2S(VOa«dy) 
EB-PZ4(VOCsonly) 
FZ-106(VOCsonly) 

RA-MW.47(VOCsonly) 
New Rasmusaen Water Supply Well (VOCs only)* 

Q* 

Note: 

1-As of Q3 2012 tfiere is a leak in the plumbing for the New Rasnuisaen Water Supply WeD and the well is unavailable for 8amiding.CRA will collect a sanq>le«dienttie plumbing is 
repaired and then resume routine annual sampling. 
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Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 33r 
Air Compressor 

Output Pressure psi ito no no \ to 1 lO 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi -5?- ^<r •Tz 
Feed Air Pressure psi itn 110 no no no 
Cycle Pressure psi To Tn /u-r To To 
Holding Tank Pressure psi MW H-L •yi- no 
Run Time hours 71M ;iOl5"9.<) 8O63?.I 

Air Dryer 

Temp. Indicator - color 6ii2££^ Cj liii'tSNJ 

Ozone Generator 

Oxygen Supply, LPM T 1- ft 
% 03 capacity H5- Mff Mff- H5- nr 
Regulator #1 psi HO 3i .32. no 3Z. 
Regulator #2 psi iff 2-3 Z-Z. iff tz 
Alarm Reading ppm, 03 — - — -
Zone On 3 t. 3 1 
Zone Time hours 2- «/, n-. 2-

Distribution Panel 

CFM O.Pi o.fi 
03 Feed Cone. Ppm 03 

Comments: ^ fc>isic 2- A>lerr ^AOc.-no/sinOCj - "(Q ' g..^6> 
T=rjKk-f-.^o >sL!>iz>^vvt- A^^tgg 



Rasmussen 32504 
Ozone Sparge System Inspection 

. M 20>^ I ZOZo\-%\fA^UfA iTni^ \zw;p:~ DATE 
OPERATOR SIGNATURE 

< toi3 

K-n^ 

Air Compressor 

Output Pressure psi no wo no wo I/O 
Temperature F 
Run Time hours »l 1/1 

Air Sep 

Receiver Pressure psi 5> 
Feed Air Pressure psi fO K wo no 1 m 
Cycle Pressure psi I \o* 
Holding Tank Pressure psi MT- •V2, Ht. 
Run Time hours 

Air Dryer 

Temp. Indicator - color G|ZI5«£-KJ 

Ozone Generator 

Oxygen Supply, LPM > ft ft 1- 7 
% 03 capacity sr M5- W-T MS-
Regulator#! psi 32. 3d, 3T-
Regulator #2 psi Z-T- ?n Z.Z. ZW 
Alarm Reading ppm, 03 ~ 
Zone On \ 3 z. I 3 
Zone Time hours •'t ? Z. 

Distribution Panel 

CFM O.ft O.P, O.P. O.ft 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi no 
Temperature F 
Run Time tiours 

Air Sep 

Receiver Pressure psi <7 
Feed Air Pressure psi ho 
Cycle Pressure psi 
Holding Tank Pressure psi *^0 
Run Time tiours 

Air Dryer 

Temp, indicator - color 

Ozone Generator 

Oxygen Supply, LPM 
% 03 capacity H-r 
Regulator#! psi 3o 
Regulator #2 psi 2.0 
Alarm Reading ppm, 03 
Zone On 2_ 
Zone Time tiours 

Distribution Panel 

CFM 
03 Feed Cone. Ppm 03 

Comments: OM OKI To ^tS-j^/ur Avw a7ug^4<?'l? 

\A/Vt.x/g<, ;^.e3gp - A/I^O RC 
rtcc iJAin.- Pi^jf. f^-s" OO"^ 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: T=eB DATE: fSyiTCwX t^,£ru-r 
/AJ /4/C> 

WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI @ WELL WELL ID CFM @ DIST. PSI @ WELL 
PANEL PANEL PANEL 

SW-1 O <f!) G SW-1 0-8 SW-1 
SW-2 OP) --T SW-2 0.8 c. SW-2 
SW-3 1^- SW-3 O.R \2- SW-3 
SW-i {D.P> 17. SW-4 tf).A H SW-4 
SW-5 O.C, f< SW-5 <9.R IS SW-5 
SW-6 6.8 IC, SW-6 o.-f SW-6 
SW-7 6-6 N SW-7 ©-8 SW-7 
SW-8 — SW-8 X. < SW-8 
SW-9 — - SW-9 X. X. SW-9 
SW-10 — - SW-10 X. X SW-10 
SW-11 - - SW-11 /X- X SW-11 
SW-12 SW-12 6.8 18 SW-12 
SW-13 SW-13 O.O' -5- SW-13 
SW-14 - SW-14 X- X SW-14 
SW-15 — - SW-15 X X SW-15 
SW-16 — — SW-16 >4 X SW-16 
SW-17 O.P) \G SW-17 6.8 l«i SW-17 
SW-18 0.9) n SW-18 O.fS IR SW-18 
SW-19 ©.ft ifa SW-19 1ft SW-19 
SW-20 <©.P> Zo SW-20 6.8 ZO SW-20 
SW-21 — SW-21 X- X SW-21 
SW-22 O-P) SW-22 0.8 l(^ SW-22 
SW-23 fT SW-23 ©.T- 1^ SW-23 
SW-24 O.ft 18 SW-24 O.fe If. SW-24 
SW-25 12_ SW-25 0-6 i-r SW-25 
SW-26 0.8 C. SW-26 O.R H SW-26 
SW-27 SW-27 o.ft SW-27 
SW-28 o.ft to SW-28 s SW-28 
SW-29 <9.^ .< SW-29 0.8 SW-29 
SW-30 X- X SW-30 X. X. SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;(^I2V£_;g5xZ£»c< Signature: \ 

Date: l/n//j» 
Time: ~ 

Weather Conditions: 

Observations 

Erosion-North Face: 

Erosion-South Face: OtC 

Erosion-East Face: OK 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: ^' 

Drainage Spillways & Outfalls: 

Roadways: <^oo<7 - uJcT' 

Vegetation: /T7og>^tfVKi-r 

Signs, Gates, & Fences: (DK. 

Actions Taken: 

Recommendations: 
/slgN^ 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: I |3l|2oj^ 
Time: 16: AM 

Weather Conditions: iJiMp ^ S^Jou) 2.*^" 

Observations 

Erosion-North Face: 

Erosion-South Face: 

Erosion-East Face: _ 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: T>og.AA<V^T 

Signs, Gates, & Fences: 0'< 

Actions Taken: 

Recommendations: 
MorotT 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: C5r€v^«£: Signature:^^ 

Date: Zo>3 
Time: 3'.OOf*< 

Weather Conditions 

Observations 

Erosion-North Faee: 

Erosion-South Face: 

Erosion-East Face: 

itions: ^ -t^O MfH MJ/MP Clu^r-s 

Erosion-West Faee: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: ^(h^g-^AA^K<T 

Signs, Gates, & Fences: OK, 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector:t"Wv<g Signature: jQ.. 

Date: ^ 
Time: 2:w<" 

Weather Conditions: C-u?L?r7V .^>0" 

Observations 

Erosion-North Face:J ir\Ut^<e.d:o 

Erosion-South Face: 

Erosion-East Face: _ 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spilhvays & OutfaUs: 

Roadways: 

V egetation: Jpng.M.A-»^r 

Signs, Gates, & Fences: 0< 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: ^ 

Date: 2.<? Zoi^ 
Time: /f;Qo 

Weather Conditions: Ccaup^ WO 

Observations 

Erosion-North Face: (Ohf 

Erosion-South Face: Ol< 

Erosion-East Face: OK 

Erosion-West Face: OK 

Erosion-Misc.: 0/<. 

Storm Water Ponds: ^Avr^fV 

Drainage Spillways & Outfalls: 

Roadways: DKT 

Vegetation: 'Oag.AAvO^^N^ 

Signs, Gates, & Fences: OKI 

Actions Taken: 

Recommendations: 
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CONESTOGA-ROVERS 
& ASSOCIATES 

200 W. Allegan Street, Suite 300 
Plainwell, Mictilgan 49080-1397 
Teleptione: (269)685-5181 Fax: (269)685-5223 
www.CRAworld.com 

Jtily 10,2013 Reference No. 032504-15 

Mr. Howard Caine 
United States Envirorunental Protection Agency 
Region V(SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Claine: 

Re: Progress Report No. 123 
Groundwater and Landfill RD/RA 
Reporting Period: April Ithrough Jtme 30,2013 
Rasmussen Landfill (Site), Livingston Co., Michigan 

1.0 INTRODUCTION 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree 
("CD"), CivU Action No. 92 40071. This report summarizes the activities performed during the 
reporting period and describes the activities to continue or which are scheduled to start during 
the next reporting period. 

2.0 ACnvniES PERFORMED DURING THIS REPORTING PERIOD 

2.1 OPERATION AND MAINTENANCE 

Figme 1 is a Site location map showing the wells included in the Groundwater Remediation 
Monitoring Program and the annual Landfill Monitoring Program. CRA began collecting the 
quarterly groundwater samples on May 23,2013. There were then several mciintenance issues 
and repairs that need to be made to the treatment system, as discussed in Sections 4.0 and 5.0 
below. After these problems were addressed and the treatment system was functioning again, 
CRA completed the quarterly sampling on June 11,13, and 17 through 20,2013, consistent with 
the Grovmdwater Remediation Monitoring Program and the armual LandfiU Monitoring 
Program. The results from these samples are discussed in Section 3.0 below. 

(Quarterly groundwater elevations were measured on Jtme 30,2013. The corresponding 
grormdwater contour map is provided on Figure 1. 
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2.2 REPORTS 

Quarterly Progress Report No. 122 was submitted to United States Environmental Protection 
Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) on April 10, 
2013. 

3.0 SUMMARY OF FINDINGS 

The results of the first quarter 2013 sampling are provided in Tables 1 through 4. Figure 2 is a 
Site location map showing the weUs included in the Groxmdwater Remediation Monitoring 
Program. 

During the second quarter 2013 sjunphng, seven of the 21 monitoring wells sampled detected 
Compounds of Concern (COCs) at concentrations above generic Part 201 Drinking Water 
Criteria (DWG). 

Specifically, the seven monitoring wells with COCs exceeding DWG are: 

CRA-RA-22 9 pg/L vinyl chloride 

CRA-RA-23D 6.5 pg/L vinyl chloride 

CRA-RA-24 7.4 pg/L vinyl chloride 

CRA-RA-26S llOpg/L trichloroethene 

CRA-RA-27 13 pg/L vinyl chloride 

CRA-RA-30 4.5 pg/L vinyl chloride 

81-4 2.8 pg/L vinyl chloride 

Croimdwater samples from these seven monitoring wells had COCs above Part 201 DWC 
during the first quarter 2013. 

CRA was imable to collect the annual Rasmussen residential well sample because there is a leak 
in the plumbing system and the well is currently turned off. If the leak is repaired by the home 
owner CRA wiU collect the armual Rasmussen residential well sample in the third quarter 2013. 

Woridwide Engineering, Environmental, Construction, and IT Services 
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The results of the 2013 roxmd of the annual Landfill Monitoring Programs are provided in 
Table 5. Semi-volatile organic compoimds were not detected in any of the groundwater 
samples included in the Landfill Monitoring Program. Volatile organic compounds were 
detected in the groxmdwater samples collected for the Landfill Monitoring Program but 
concentrations did not exceed their respective Part 201 DWC. Cadmium and lead were not 
detected in the Landfill Monitoring Program samples. 

4.0 PROBLEMS ENCOUNTERED 

On Thursday, May 9,2013, during a routine site inspection CRA discovered that a section of 
tubing inside of the 03 generator had pulled out of its stainless steel fitting. The leaking ozone 
had damaged the plastic on/off switch on the generator. After the tubing had been repaired, 
the unit was unable to be powered back on due to the damaged switch. 

CRA received an alarm call from the Site on Friday, May 24,2013 due to a power failure. Upon 
arrival at the Site, CRA discovered that the circuit breaker for the compressor had tripped due 
to the power interruption at the Site. Upon resetting the breaker, the compressor motor 
malfunctioned and the breaker re-tripped. The compressor motor was damaged during the 
power failure and required replacement. CRA called IngersoU Rand, the compressor 
numufacturer, for service and ordered a new motor. 

On Monday, Jime 3, 2013, CRA discovered a major oil leak from the compressor. CRA 
contacted MgersoU Rand for service and a technician arrived at the Site later that ciftemoon. 
The technician discovered that the main oil line to the compressor radiator had began to leak 
and needed to be replaced. The IngersoU Rand technician recommended that aU of the hoses be 
replaced because they were rigid and brittle. The IngersoU Rand Technician ordered new hoses. 

5.0 CORRECTIVE MEASURES TO RECTIFY PROBLEMS 

After completing repairs to the ozone generator tubing, CRA contacted the system vendor 
(Ozonology) to initiate replacement of the on/off switch. CRA instaUed a new contact block, 
lamp module, and selector switch on Monday, May 13,2013. FoUowing installation of the 
replacement parts CRA restarted the system and it functioned properly. 

Worldwide Engineering, Environmental, Construction, and IT Services 
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On Thiu-sday, May 30,2013, IngersoU Rand arrived on site to make repairs to the compressor. 
The new motor was installed and normal system operation was restored by late afternoon on 
May 30, 2013. 

On Tuesday, Jtme 11,2013, IngersoU Rand arrived at the site with replacement oil hoses. The 
new hoses were instaUed and the system was restarted and functioning normaUy later that 
afternoon. 

6.0 CONTACTS AND SIGNIHCANT CORRESPONDENCE 
WITH PUBLIC REPRESENTATIVES 

Communication Date 
Subject of 

Correspondenc^Discussion 

Quarterly Report April 18, 2013 Report No. 122 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDNRE) 

email April 5,2013 From A. Deal to H. Caine proposing alternate 
VAS and monitoring weU locations 

email AprU 26, 2013 From H. Caine to A. Deal approving alternate 
VAS and monitoring weU locations 

email AprU 27, 2013 From A. Deal to H. Caine outlining schedule for 
Jime 2013 field work 

email May 28, 2013 From A. Deal to H. Caine postponing Jtme 2013 
field work 

7.0 PLANNED UPCOMING ACTIVITIES/SCHEDULE 

LandfiU and grovmdwater component activities plaimed for the third quarter of 2013: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The third quarter groimdwater sampling event is scheduled for the week of August 5,2013 

• The wells to be sampled in the third quarter of 2013 are listed in Table 6 

• Propose alternative locations for proposed VAS boreholes and monitoring wells foUowing 
access refusal by the property owner 

Worldwide Engineering, Envlronmentai, Construction, and IT Services 
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Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

X®^BartBartholomy ' 

AJD/cb/32 
End. 

cc: Mike Stoelton, JCl 
Chuck Pinter, Ford 
Nan Bemado, BASF 
Steve Simpson 
Steven Nadeau, Honigman Miller 

Worldwide Engineering, Environmental, Construction, and IT Services 
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MONITORING WELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 1 

2013 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-35(CAIN032)GN-WA001 JUL 5/2013 



LEGEND 

MONITORING WEU LOCATION 

GROUNDWATER ELEVATION 
(ft AMSL) 

GROUNDWATER CONTOUR 
(ft AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 2 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
JUNE 2013 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

32504-35(CAIN032)GN-WA002 JUL 5/2013 
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TABLE6 

2013 GROUNDWATER SAMPLING PROGRAM 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Qfiarteriy Samplb^-VOCa Additional Routine Samples 
Q1 02 Q3 Qd 

81-4 
81-8 
CRA-RA-2D Anmud LandfiU Momtorinf Prosram - VOCs. SVOCs& Metals CRA-RA-25 (VOCs only) 
CRA-RA-5 EB-PZ4 (VOCs only) 
CRA-RA-6S CRA-RA-« (included in quarterly sampling) PZ-106 (VOCs only) 
CRA41A-7 CRA-RA-8 RA-MW-47 (VOCs only) 
CRA-RA-18 CRA-RA-18 (included in quarterly sampling) NewRasmussen Water Supply Well (VOCs cnly)^ 
CRA-RA-22 CRA-RA-19S 
CRA-RA-23D CRA-RA-20 
CRA-RA-24 
CRA-RA-26D 
CRA-RA-266 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-51 
CRA-RA-^2 
PZ-104 
RA-MW-28 
TEMP-PZ-2 

Note: 

1-As of Q3 2012 ttiete is a leak in the plumbing for die NewRasmussen Water Supply Wdl and the well is unavailable ftrr sampling. CRA will collect a sample when the plumbing is 
rqiaiied and then resume routine atmual sampling. 

aiAmTiniriiMM-T6 
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Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

IX--2013 i-T.^-Zan 

Air Compressor 

Output Pressure psi ho NO no no no 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi << ,<7 5< S5- 5ir 
Feed Air Pressure psi //< tin 6^ A f/O no 
Cycle Pressure psi -^0 //< -To 
Holding Tank Pressure psi H7_ HZ. HZ H7 HZ. 
Run Time hours 8(7-^/.-^ 

Air Dryer 
• 

Temp. Indicator - color OizOcSfJ 

Ozone Generator 

Oxygen Supply, LPM t- ft ft % > 
% 03 capacity H5- HS- HT HiT 
Regulator#! psi I,!- 30 S5- -if 32. 
Regulator #2 psi 22, Zl ZX ZT 22. 
Alarm Reading ppm, 03 
Zone On 1 1 2- 3 2. 
Zone Time hours '/t »/, •'x Z_ 

Distribution Panel 

CFM t^.9) ©.ft o.h ©.ft 
03 Feed Cone. Ppm 03 rSoo 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE A Ir-V.. 

Air Compressor 
PiJ<S hAsn^fZ. HAS 

Output Pressure psi Tn I/O ^££ts] O&iTxtAia I0<~ MO 
Temperature F Z3 5 
Run Time hours Cii£kj.'eAT"«^ i Jh-^ins S V)^o 

Air Sep 

Receiver Pressure psi -T^r 5^^ 
Feed Air Pressure psi nO no no 
Cycle Pressure psi To 
Holding Tank Pressure psi wz. V2- H2_ 
Run Time hours 0ZA/rt.d. S3o'S^.p, 

Air Dryer 

Temp. Indicator - color CatLC^td 0»<UJ£^ 

Ozone Generator 

Oxygen Supply, LPM ft ft 
% 03 capacity HT WS" 
Regulator #1 psi 5^ 
Regulator #2 psi 7Jt~ 2M Z2_ 
Alarm Reading ppm, 03 
Zone On 1 S 1 
Zone Time hours •/r 7 

Distribution Panel 

CFM \ 1 i rt.CK 
03 Feed Cone. Ppm 03 s! > t 
Comments: QM BiZ^rc^Aj /AJ . Lc*\i<j^U /OZ^KICT 
HA-b T7£g>rit-0'r»is:<7 RAs<ne^ OM/QFF U)A<. PAM^ ^ rr^ir,t\T 
fAgr.'? • rs/tfo 5vi^rrfH<fc w:>rfVwvgp r>i ^ ^ g£->miz4Tg;p-
rnvj^^ A-rTH'g HAV^.P'^'nzgY*?/? c<»^p^g>^g Mcmg. O*J MTfin-
AJe-a A^oro.^ IN^&^P <9^ -V) - 5Vsr&H g£"»r.wzj:). 
MA\eg- r).u udAic r).-bc^d:g£o rt>j r/)>cM>tf-d.^v^g. .VjKig .»> 

OH >^uhi£ n i i^-^rA^T^O • 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi HO 1 /rt 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi s-s- -5--r 
Feed Air Pressure psi no no 
Cycle Pressure psi l-n 
Holding Tank Pressure psi HZ 
Run Time hours 

Air Dryer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM 
% 03 capacity 
Regulator #1 psi 
Regulator #2 psi Z.Z. Z-Z 
Alarm Reading ppm, 03 
Zone On \ 
Zone Time hours 'V 

Distribution Panel 

CFM OB <5 .IP) 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: DATE: _k>rJ*£: 10 . l<i ' ) 

WELL ID CFM @ DIST. PS! @ WELL WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI @ WELL 
PANEL PANEL PANEL 

SW-1 SW-1 5- SW-1 
SW-2 Q> SW-2 fT SW-2 (!>.A ft 
SW-3 1-2. SW-3 in SW-3 O.p IT 
SW-4 (O.fi \Z SW-4 SW-4 O.0 li^ 
SW-5 SW-5 o.r.. H SW-5 6.ft /T 
SW-6 H SW-6 rt.g li SW-6 G.U 169 
SW-7 SW-7 SW-7 n.0. 1ft 
SW-8 

w y-
SW-8 SW-8 

SW-9 — - SW-9 — — SW-9 — -
SW-10 - - SW-10 — — SW-10 - -
SW-11 — - SW-11 — — SW-11 - -
SW-12 IP) SW-12 O-P. SW-12 0.8 
SW-13 <s>.c«> SW-13 O-ft SW-13 n.-r 
SW-14 SW-14 SW-14 
SW-15 — _ SW-15 .— — SW-15 - -

SW-16 — — SW-16 .— SW-16 — -

SW-17 (b.P. 15- SW-17 <5.P) SW-17 o.^ Zl 
SW-18 20 SW-18 o.p> SW-18 rt.fi) Z2. 
SW-19 rt.f!) SW-19 SW-19 ZO 
SW-20 SW-20 <5. ft SW-20 n.P) 7.T. 
SW-21 SW-21 SW-21 
SW-22 '•T SW-22 (D.A /li. SW-22 OP) Ift 
SW-23 1,5' SW-23 10, SW-23 ZJO 
SW-24 18 SW-24 o.(^ H SW-24 O.ft 17-
SW-25 o.A 1^ SW-25 (D.O, w SW-25 19 
SW-26 SW-26 ft SW-26 
SW-27 SW-27 4 SW-27 O.ft 
SW-28 n.6. SW-28 4 SW-28 /I).ft IG 
SW-29 % SW-29 SW-29 O.ft ft 
SW-30 SW-30 SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature 

Date: 2.0)^ 
Time: Z'-QoFfA 

. 4Tr„ 7?. 

Weather Conditions: 

Observations 

Erosion-North Face: OKT 

Erosion-South Face: 0<. 

Erosion-East Face: C>i< 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: Cuoop 

Vegetation: X^O<Z.MA>^T" 

Signs, Gates, & Fences: QtC 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector; Signature: 

Date: ^5", 
Time: fM'S pM 

Weather Conditions: SO 

Observations 

Erosion-North Face: O K' 

Erosion-South Face: OK 

Erosion-East Face: OK 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 0\K 

Vegetation: lug.Ni/Jg> 

Signs, Gates, & Fences: <0>fK 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: i. A \ Signature:^ 

Date: 
Time:3BE5a_ 
Weather Conditions: (\uCPr<2. 

Observations 

Erosion-North Face: C KL 

Erosion-South Face: 

Erosion-East Face: (^l<L 

Erosion-West Face: C:>l< 

Erosion-Misc.: <^/< 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: " OK 

Signs, Gates, & Fences: n\<l. 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: ^ 

Date: ?iD ^ZJO\ J, 
Time: IO'.QQ 

Weather Conditions: CJLJ£^ T-H" - LArgg-. 

Observations 

Erosion-North Face: 

Erosion-South Face: 

Erosion-East Face: COK 

Erosion-West Face: OK 

Erosion-Misc.: CPK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: CPfcT 

Vegetation: 

Signs, Gates, & Fences: QK" 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: ' Signature: 

Date: vW«£: ZS" 
Time: 3:OQ pvN 

Weather Conditions: J])i2.teZi 

Observations 

Erosion-North Face:__^2fC 

Erosion-South Face: OK 

Erosion-East Face: OrC 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: K -

Drainage Spillways & Outfalls: ^JcfTT^ 

Roadways: uJ-<5T~ 

Vegetation: flexor? 

Signs, Gates, & Fences: CJ>lK^ 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector; Signature: 

Date: 
Time: 

Weather Conditions: l-ky/u.tp 
) 

Observations 

Erosion-North Face: 

Erosion-South Face: Oy 

Erosion-East Face: Qi^ 

Erosion-West Face: Oyf 

Erosion-Misc.: OhC 

Storm Water Ponds: LJtfrf 

Drainage Spillways & Outfalls: 

Roadways: bJ^T~ 

Vegetation: CJ^O<0'\7 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 
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CONESTOGA-ROVERS 
& ASSOCIATES 

651 Colby Drive, Waterloo, Ontario, N2V 102 
Telephone: (519)884-0510 Fax: (519)884-0525 
www.CRAworld.com 

October 11,2013 Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 124 
Groimdwater and Landfill RD/RA 
Reporting Period: July Ithrough September 30,2013 
Rasmussen Landfill (Site), Livingston Co., Michigcm 

1.0 INTRODUCTION 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree 
("CD"), Civil Action No. 92 40071. This report summarizes the activities performed during ttie 
reporting period emd describes the activities to continue or which are scheduled to start during 
the next reporting period. 

2.0 AcnvrriES PERFORMED DURING THIS REPORTING PERIOD 

2.1 OPERATION AND MAINTENANCE 

The quarterly roimd of groimdwater elevations were measured on September 30,2013. The 
corresponding groimdwater contom map is provided on Figure 1. 

Quarterly groundwater samples were collected on July 24 and 25 and August 16,22 and 26 
through 28,2013 consistent with the Groimdwater Remediation Monitoring Program. The 
results from these samples are discussed below. 

2.2 REPORTS 

Quarterly Progress Report No. 123 was submitted to United States Environmental Protection 
Agency (USEPA) and Michigan Department of Environmental Quality (MDEQ) on July 10, 
2013. 

ISO 9001 
ElfiiHEIRINS DESI«I 
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3.0 SUMMARY OF FINDINGS 

03 2013 Results 

The results of the third quarter 2012 sampling are provided in Tables 1 through 4. Figure 2 is a 
Site location map showing the wells included in Groundwater Remediation Monitoring 
Program. 

During the third quarter 2013 sampling, eight of the 27 monitoring wells sampled had 
Compoxmds of Concern (COCs) at concentrations above generic Part 201 Drinking Water 
Criteria (DWC). 

Specifically, the eight monitoring wells with COCs exceeding DWC are: 

CRA-RA-22 

CRA-RA-23D 

CRA-RA-24 

CRA-RA-26S 

CRA-RA-27 

CRA-RA-30 

EB-PZ-4 

81-4 

7.3 pg/L vinyl chloride 

5.9 pg/L trichloroethene 

5 pg/L vinyl chloride 

95 pg/L trichloroethene 

12 pg/L vinyl chloride 

3.3 pg/L vinyl chloride 

2.2 pg/L vinyl chloride 

2.5 pg/L vinyl chloride 

There were seven monitoring weUs that had COCs above Part 201 DWC during the second 
quarter 2013. EB-PZ-4 is sampled annually, usually in the third quarter. Vinyl chloride m the 
groundwater samples collected from EB-PZ-4 decreased from 4.0 pg/L in 2012 to 2.2 pg/L in 
2013. 

Lower Aquifer monitoring well RA-MW-47 serves as a sentry well for the Lower Aquifer. An 
armual groundwater sample was collected from RA-MW-47 during the third quarter 2013 
sampling. No COCs were detected in the groundwater samples collected from this well. 

CRA collected the armual Rasmussen residential water well sample in the third quarter. No 
COCs were detected in the groimdwater sample collected from this well. 

Worldwide Englneeflng, Environmental, Construction, and IT Services 
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COC Contours 

The Rasmussen Site Remediation Group (RSRG) provides contovu maps of current COG 
distribution following completion of the third quarter sampling. CRA prepared an update of 
COG distribution based on data collected in 2012 that was included in Progress Report No. IXX 
(GRA, October 2012). The 2012 GOG plume map is provided on Figure 3. A GOG plume map 
including data collected in 2013 is provided on Figure 4. There were very minor changes in the 
concentration of GOGs in 2013 as compared to 2012, as follows: 

Viml Chloride 

Monitoring 
WeU 

Q3 2012 
Result 
(ug/L) 

Q3 2013 
Result 
(ug/L) 

GRA-RA-22 7.4 7.3 

GRA-RA-24 3.5 5 

GRA-RA-27 13 12 

GRA-RA-28 1.0 1.1 

GRA-RA-30 3.5 3.3 

EB-PZ-4 3.3 2.2 

81-4 3.1 2.5 

Trichloroethene 

Monitoring 
Well 

Q3 2012 
Result 
(ug/L) 

Q3 2013 
Result 
(ug/L) 

GRA-RA-23D 4.9 5.9 

GRA-RA-26S 100 95 

The GOG plumes are relatively stable plume and the 2013 concentration contours are very 
similar to the 2012 GOG concentration contours. 

Woridwide Engineering, Environmental, Conetniction, and IT Servlcee 
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Trend Analysis 

CRA completed trend analysis for benzene, TCE and vinyl chloride data from monitoring weUs 
included in the Grotmdwater Remediation Monitoring Program and the Annual Landfill 
Monitoring Program. Analysis of trends in the last eight monitoring events provides insight 
into recent changes in COC concentrations. Tables 6 through 8 provide a summary of the trend 
analyses. 

CRA did not identify any increasing or decreasing trends in the analysis of the last eight 
monitoring roimds, which reflects relatively stable plmne conditions over the last two years. 

4.0 PROBLEMS ENCOUNTERED 

No problems were encountered with respect to the operation and maintenance of the ozone 
treatment system during the third quarter 2013. 

5.0 CORRECTIVE MEASURES TO RECTIFY PROBLEMS 

No corrective measures were implemented with respect to the operation and maintenance of 
the ozone treatment system during the third quarter 2013. 

6.0 CONTACTS AND SIGNIFICANT CORRESPONDENCE 
WITH PUBLIC REPRESENTATIVES 

Communication Date 
Subject of 

Correspondence/Discussion 

Quarterly Report June 10,2013 Report No. 123 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDNRE) 

Emails July 10,2013 H. Caine inquiring regarding access for VAS 
borings and proposed monitoring well locations 

Emails July 18, 2013 H. Caine scheduling Site visit. 

Worldwide Engineering, Environmental, Construction, and IT Services 
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7.0 PLANNED UPCOMING ACnVITIES/SCHEDULE 

Lcindfill emd groundwater component activities planned for the fourth quarter of 2012: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The fourth quarter groimdwater sampling event is schedtiled for the week of November 11, 
2013 

• The weUs to be sampled in the fourth quarter of 2013 are listed in Table 5 

• Obtain property access to install vertical aquifer sampling (VAS) boreholes and monitoring 
wells 

• Pending access and seasonal weather, install VAS boreholes and monitoring weUs this fall 

Should you have any questions on the above, please do not hesitate to contact the xmdersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

Bart Bartholomy 

AJD/ac/28 
End. 

cc: Mike Stoelton, JCl 
Chuck Pinter, Ford 
Nan Bemado, BASF 
Steve Simpson 
Steven Nadeau, Honigman Miller 

Worldwide Engineering, Environmental, Construction, and IT Services 
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LEGEND 

"-2 MONITORING WELL LOCATION 

GROUNDWATER ELEVATION 
(n. AMSL) 

GROUNDWATER CONTOUR 
(11 AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 2 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
SEPTEMBER 2013 

RASMUSSEN LANDFILL SITE 
Livingston County, Mictiigan 
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• MONITORING V\€LL LOCATION 

• PIEZOfc»ETER LOCATION 

O SPARGE POINT LOCATION 

COMPLETED VAS LOCATION 

o EXTRACTION WELL LOCATION 

1:1 _ I LIMIT OF 2012 VINYL CHLORIDE PLUME (2 ugA.) 

I I LIMIT OF 2012 TCE PLUME (5 ugrt.) 

• 2012 DATA USED FOR CONTOURING 

• 1900*2005 DATA USED FOR CONTOURING 
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TABLE 1 

ANALYTICAL RESULTS - NORTHERN FLUMES 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Page 1 oil 

Sample Location Sample ID Date Sampled Parameter 1,1,1-TRICHLOROErHANE 
1,2-DICHLOROEtHESE 

CIVIAL) 
2-BUTANONE 4^MEimL-2-PENtANOm ACETONE BENZENE CHLOROBENZENE EIHTIBENZENE 

METHYLENE 
rmORIDE 

TOLUENE TRICHLOROETHENE 
VINYL 

CHIDRIDE 
XYLENES 
(im-AL) 

Unite PtfL PSTL PgTL PgTL PgTL Pgft- PS^ PgTL Pg/L PgiL PgTL 

Michigan Part 201 
200 70(1) 13,000 1,800 730 5 100 74 5 790 5 2 280 

CRA-RA-22 GW^R-1667 12/5/2012 ND(1.0) ND(1.0) ND(10) ND(IO) ND(10) ND(1.0) ND(1.0) NDa.O) NDa.O) NDa.O) NOa-O) 8.9 ND(1.0) 
CRA-RA-22 GW-SR-1686 3/22/2013 ND(1.0) NDa.O) NOaO) NDflO) NOaO) NDa.O) ND(1.0) NDO-O) ND(1.0) ND(1B) ND(1.0) 12 ND(1.0) 
CRA-RA-22 GW-SR-1629 6/13/2013 ND(1.0) ND(1.0) NOaO) ND(IO) ND(10) ND(1.0) ND(1.0) ND(1.0) NDa.O) ND(1.0) ND(1.0) 9.0 ND(1.0) 
CRA-RA-22 GW-SR-1721 8/21/2013 ND(1.0) ND(1.0) NOaO) ND(10) ND(10) ND(1.0) NDO-O) NOaO) ND(1.0) ND(1;0) ND(1.0) 7.4 ND(1.0) 8/21/2013 

Change Down 1.6 |IR/L 

CRA-RA-24 GW-SR-1663 12/5/2012 ND(1.0) NDC1.0) NDPO) ND(IO) ND(IO) ND(1.0) ND(1.0) ND(1.0) ND(1.0) NP(l.O) NP(1.0) 53 ND(l.O) 
CRA-RA'24 GW-SR-1664 12/5/2012 Duplicate ND(1.0) NDa.O) NDPO) ND(10) ND(IO) ND(1.0) NDa.O) ND(1.0) ND(1.0) NDP:0) ND(1.0) 5.6 ND(1.0) 
CRA-RA-24 GW-SR-1683 3/22/2013 

Duplicate 
ND(1.0) NDa.O) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) NDa.O) 7.4 ND(1.0) 

CRA-RA-24 GW-SR-1624 6/11/2013 ND(1.0) NP(1.0) NDPO) ND(10j ND(IO) NDa.O) ND(1.0) ND(1.0) NDa.O) ND(1.0) NDa.O) 7.5 ND(1.0) 
CRA-RA-24 GW^R-1718 8/16/2013 ND(1.0) NDa-O) ND(10) ND(10) ND(IO) NDa.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 5 ND(1.0) 

Change Down 2.5 ne/L 

CRA-RA-25 GW-SR-1546 8/24/2011 ND{1) 1.0 NDPO) ND(IO) ND(IO) ND(1) ND(1) NDO) NDO) NDO) NDO) NDO) NDO) 
CRA-RA-25 GW^R-1547 8/24/2011 Duplicate ND(1) NDtl) NDpO) ND(IO) ND(IO) ND(1) ND(1) NDO) NDO) NDO) NDO) NDO) NDO) 
CRA-RA-25 GW-SR-1645 9/13/2012 ND(1.0) 1.2 ND(IO) ND(10) ND(IO) ND(1.0) ND(1.0) ND(1.0) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
CRA-RA-25 GW-SR-1716 7/25/2013 NDO) 1.0 NOaO) ND(10) ND(IO) Nba) ND(1) NDO) NDO) ND(1) NDO) NDO) NDO) 
CRA-RA-25 GW-SR-1717 7/25/2013 DupHoate 

Change 
NDO) 1.0 

Down 0.2 ue/L 
NOaO) ND(10) ND(IO) NDP) NDO) NDO) NDO) NDO) NDO) NDO) NDO) 

CRA-RA-28 GW-SR-1661 12/4/2012 NDO-O) 1.4 NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 1-4 NDO-O) 
CRA-RA-28 GW-SR-168i 3/21/2013 NDO-O) 1.5 NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 1-7 NDO-O) 
CRA-RA-28 GW-SR-1622 6/11/2013 NDO-O) 1.8 NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 1-4 NDO-O) 
CRA-RA-28 GW-SR-1714 7/25/2013 NDO-O) 1.8 NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 1-1 NDO-O) 

Oia.^ Stable Down 0-3 |ig/L 

CRA-RA-29 GW-SR-1669 12/5/2012 NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
CRA-RA-29 GW-SR-1689 3/23/2013 NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO:0) NDO-O) NDO-O) NDO-O) 
CRA-RA-29 GW-SR-1627 6/13/2013 NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
CRA-RA-29 GW-SR-1723 8/22/2013 NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 

Change Stable; all Non-Detect 

CRA-RA-30 GW-SR-1665 12/5/2012 NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 4-2 NDO-O) 
CRA-RA-30 GW-SR-1684 3/22/2013 NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 5-6 NDO-O) 
CRA-RA-30 GW-SR-1625 6/11/2013 NDO-O) NDO-O) NDOO) NDOO) ND(10) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) NDO-O) 4-5 NDO-O) 
CRA-RA-30 GW-SR-1719 8/16/2013 NDO-O) NDO) NDOO) NDOO) NDOO) NDO-O) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 3-3 NDO-O) 

Change Down 1-2 UK/L 

CRA-RA-32 GW-SR-1666 12/5/2012 NDO-O) NDO-O) NDOO) ND(10) ND(10) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
CRA-RA-32 GW-SR-1685 3/22/2013 NDO-O) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
CRA-RA-32 GW-SR-1626 6/13/2013 NDO-O) NDO-O) NDOO) NDOO) NDOO) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
CRA-RA-32 GW-SR-1720 8/16/2013 ND(l-0) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 

Change Suble; all Non-Detect 

PZ-104 GW-SR-1662 12/5/2012 NDO-O) 3-1 NDOO) ND(10) NDOO) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
PZ-104 GW-SR-1682 3/21/2013 NDO-O) 4-3 NDOO) ND<10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) ND(l-0) NDO-O) 1-3 NDO-O) 
PZ-104 GW-SR-1623 6/11/2013 NDO-O) 3-6 NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 
PZ-104 GW-SR-1715 7/25/2013 NDO;0) 3-5 NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO:0) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 

aiange Down 0-1 ue/L 

TEMP-PZ-2 GW-SR^668 12/5/2012 NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 
TEMP-PZ-2 GW-SR-1687 3/23/2013 NDO-O) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 
TEMP-PZ-2 GW-SR-1688 3/23/2013 Dupfioile NDO-O) NDO-O) NDOO) ND(10) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
TEMP-PZ-2 GW-SR-1632 6/13/2013 NDO) NDO) ND<10) ND(10) NDOO) NDO) NDO) NDO) NDO) NDO) NDO) NDO) NDO) 
TEMP-PZ-2 GW-SR-1722 8/22/2013 NDO-O) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 

Change Stable; all Non-Detect 

81-8 GW-SR-1672 12/6/2012 ND(l-0) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) ND(l-0) NDO-O) NDO-O) NDO-O) 
81-8 GW-SR-1690 3/23/2013 NDO-O) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
81-8 GW-SR-1627 6/13/2013 NDO-O) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) NDO-O) 
81-8 GW-SR-1726 8/26/2013 ND(l-0) NDO-O) NDOO) NDOO) NDOO) NDO-O) NDO-O) NDO-O) ND(2-1) NDO-O) NDO-O) NDO-O) NDO-O) 

Change Stable; all Non-Detect 

Note: 

(1) The criterion provided is for the isomer cis-l,2-dichloroethene, the lower of the two criteria for 1,2-dichiaroetheiie isomers. The criterion for trans 1,2-dichloroetherte is 100 |ig/ L. 

aiAousiHCtea>.n.a> 



TABLE 2 

ANALVnCAL RESUTLS - FDSLD AREA PLUMES 
RASMUSSEN LANDHLL SFTE 

LIVINGSTON COUNTY, MICHIGAN 

Page 1 oil 

Sample Location Sample ID Date sampled Parameter 1,1,1-TRJCHLOROEIHANE l,2-DiCHLOROEIHENE( 2-BllTANONE 4-MErHYL-2-PENTANONE ACETONE BENZENE CHLOROBENZENE EIHYLBENZENE METOTLENE CHLORIDE TOLUENE TRICHLOROETHENE VINYL CHLORIDE XYLENES rrOTAL) 
Unite 

MiMpm Part 201 
Groundwater Criteria 

PS^ 

200 

wx 
70 a) 

UgTL 

13,000 

wgd. 

1,800 

Pg^ 

730 

PS^ 

5 

Pfft. 

100 

PgTL 

74 

Pg^ 

5 

Pgft. 

790 

PSTL 

5 

PgTL 

2 

PSTL 

280 

CRArRA-2D GW-SR-1656 12/4/2012 ND(2.0) ND(2.0) ND(20) ND(20) ND(20) ND(2.0) 40 ND(2.0) ND(2.0) ND(2.0) ND(Z0) ND(ZO) ND(2.0) 
CRA-RA-2D GW-SR-1680 3/21/2013 ND(2.0) ND(2.0) ND<20) ND(20) ND(20) ND(2.0) 49 ND(2.0) ND(2.0) ND<ZO) ND(ZO) ND(2.0) ND(2.0) 
CRA-RAr2D GW-SR-1703 5/23/2013 NDa.7) ND(1.7) ND07) ND(17) NDa7) 1.1 52 ND(1.7) NDa.7) NDa.7) NDa.7) NDa.7) NDa.7) 
CRA-RA-2D GW.SR-1713 7/24/2013 

Change 
ND(1.7) ND(1.7) ND(17) NP(17) NDa7) NOaT) 46 

Down6Mg/L 
ND(1.7) NDa.7) NDa.7) NDa.7) NDa.7) NDa.7) 

CRA-RA-18 GW-SR-1659 12/4/2012 100 ND(5) ND(50) ND(50) ND(50) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) ND(5) 
CRA-RA-18 GW-SR-1697 3/24/2013 120 ND(4) ND(40) ND(40) ND(40) ND(4) ND(4) ND(4) ND(4) ND(4) ND(4) ND(4) ND(4) 
CRA-RA-18 GW-SR-1633 6/17/2013 88 ND(3.3) ND(33) ND(33) ND(33) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3) NDp.3) 
CRA-RA-18 GW-SR-1634 6/17/2013 Duplicate 90 ND(3.3) ND(33) ND(33) ND(33) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND(3.3) ND{3.3) ND(3.3) NDP.3) 
CRA-RA-18 GW-SR-1730 8/27/2013 74 

Downl5|ig/L 
ND(2.9) ND(29) ND(29) Nb(29) ND(2.9) ND(Z9) ND(Z9) ND(2.9) ND(2.9) ND<2.9) ND(2.9) ND(2.9) 

EB-P2^4 
EB-PZ-4 
EB-PZ-4 
EB-PZ-4 
EB-PZ4 

CW-SR-1445 
GW-SR-1548 
CW-SR-1630 
GW-SR-1657 
GW-SR-1729 

9/3/2010 
8/24/2011 
9/10/2012 
12/4/2012 
8/27/2013 

ND(1) 
NOW 

ND(1.0) 
ND(2.0) 

ND{1.4) 

1.42 
NDCl) 

NOa-O) 
ND(2.0) 
NDa.4) 

NDOO) 
ND(10) 
ND(10) 
ND(20) 
ND(14) 

NDfiO) 
ND(10) 
NOaO) 
ND(20) 
ND(14) 

NDtlO) 
NDUO) 
ND(10) 
ND(20) 
ND(14) 

ND(1) 
ND(1) 
NDO) 

ND(2.0) 
ND(1.4) 

29 
38.7 
39 
39 
41 

JJEliUiZk. 

ND(1) 
ND(1) 

ND(1.0) 
ND(2.0) 
ND(1.4) 

NOW 
ND(1) 

NDa.O) 
ND(2.0) 
ND(1.4) 

ND(1) 
ND(1) 

ND{1.0) 
ND(ZO) 
ND(1.4) 

NUa) 
ND(1) 

ND(1.0) 
ND(2.0) 
ND(1.4) 

NDtl) 
Npg) 

3.3 
4.0 
2.2 

Down 1.8 MB/L 

NOa) 
ND(1) 

NOa.O) 
ND(2.0) 
ND(1.4) 

PZ-106 GW-SR-1730 8/27/2013 NDd) NDP) NDaO) NDaO) NDaO) NDa) NDd) NDd) NDd) NDd) NDd) NDd) NDd) 
PZ-106 GW-SR-1399 08/25/2010 NDP) NDP) NDaO) NDaO) NDaO) Noa) NDd) NDd) NDd) NDd) NDd) NDd) NDd) 
PZ-106 GW-SR-1549 8/25/2011 NOa) NDP) Npao) NDaO) NDPO) NDd) NPd) NDd) NDd) NDd) NDd) NDd) NDd) 
PZ-106 GW-SR-1640 9/12/2012 ND(1.0) NDa.O) NDaO) NDaO) NDaO) NDa.O) NDd-O) NDd-O) NDd-O) NDd-O) ND(1.0) NDd-O) NDd-O) 
PZ-106 GW-SR-1731 8/27/2013 NDPO) NDa.O) NDaO) NDaO) NDaO) NDa.O) NDdO) NDd-O) NDd-O) NP(1.0) NDd-O) NDd-O) NDd-O) 
PZ-106 GW-SR-1732 8/27/2013 Duplicate 

Change 
NDa.0) NDa.O) NDaO) NDaO) NDaO) NDd-O) NDd-O) 

Stable; aU Non-Detect 
ND<1.0) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) 

RA-MW-28 GW-SR-1660 12/4/2012 9.8 NDd) NDdO) NDdO) NDdO) NDd) NDd) NDd) NDd) NDd) NDd) NTld) NDd) 
RA-MW-28 GW-SR-1696 3/24/2013 11.0 NDd) NDdO) NDdO) NDdO) ND<1) NDd) NDd) NDd) NDd) NDd) NDd) NDd) 
RA-MW-28 GW-SR-1618 6/17/2013 9.0 NDd-O) NDdO) NDdO) NDdO) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) 
RA-MW-28 GW-SR-1734 8/27/2013 

Change 
11 

UP2UR/L 
NDd-O) NDdO) NDdO) NDdO) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) NDd-O) 

Notes: 

(1) The criterion provided is fortheisoineids-l,2-dichloioethene, the lower of the two criteria for 1,2-didiloroethene isomers. The criterion for trans 1,2-dichIoroethene is 100 pg/L. 

oiA co2a>icu*-»n. J. 



TABLES Page 1 of 1 

ANALYTICAL RESULTS - SOUTHERN VINYL CHLORIDE PLUME 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Santple 
Location 

Sample ID Date Sampled Parameter 

Units 

Midiigau Part 201 
Groundwater Criteria 

1X1-
TRICHLOROFTHANE 

Mg^ 

200 

1,2-DICHLOROETHENE 
flOTAL) 

OgX 

70(1) 

2-BUTANONE 

nefi-

13,000 

4-METHYL-2-
FENTANONE 

M8^ 

1,800 

ACETONE 

ne/L 

730 

BENZENE 

Mg/E 

5 

CHLOROBENZENE 

ne/l 

100 

ETHYLBENZENE 

74 

METHYLENE 
CHLORIDE 

ne/i 

5 

TOLUENE 

neft-

790 

TRICHLOROETHENE 

PBft-

5 

VINYL 
CHLORIDE 

peX 

2 

XYLENES 
(TOTAL) 

Pg/E 

280 

CRA-RA-5 GW-SR-1658 12/4/2012 23 ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) NP(1.0) NP(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
CRA-RA-5 GW-SR-1693 3/23/2013 30 ND^.O) ND(10) Nuao) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
CRA-RA-5 GW-SR-1704 5/23/2013 23 ND(1.0) ND(10) ND^O) ND(10) ND(l.O) ND(1.0) ND(l.O) ND(1.0) ND(1.0) ND(1.0) NDp.O) ND(1.0) 
CRA-RA-5 GW-SR-1728 8/26/2013 27 ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 

Change Up4ue/L 

CRA-RA-6S GW-SR-1673 12/5/2012 1,1 ND(1.0) ND(1.0) ND(10) ND(10) ND(1.0) ND(l.O) ND(1.0) ND(1.0) ND(1.0) NP(1.0) ND(1.0) ND(1.0) 
CRA-RA-6S GW-SR-1692 3/23/2012 1.3 ND(1.0) ND(1.0) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) Nt)(1.0) ND(1.0) 1.0 ND(l.O) 
CRA-RA-6S GW-SR-1705 5/23/2013 ND(1) NOa) ND(IO) ND(10) ND(10) NP(1) ND(1) ND(1) NP(1) ND(1) ND(1) 1.1 ND(1) 
CRA-RA^ GW-SR-1706 5/23/2013 Duplicate ND{1) ND(1) ND(10) ND(10) ND(10) ND(1) ND(1) ND(1) ND(1) ND(1) NOa) 1.1 ND(1) 
CRA-RA-6S GW^R-1727 8/26/2013 1.2 ND(1.0) ND(10) Nt)(10) ND(10) ND(1.0) ND(1.0) ND(1.0) Nt)(1.0) ND(1.0) ND(l.O) ND(1.0) ND(1.0) 

Change Up0.2pK/L Down 0.1 pg/L 

CRA-RA-7 GW-SR-1671 12/6/2012 ND(1,0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(l.O) ND(1.0) ND(1.0) ND(l.O) ND(1.0) 
CRA-RA-7 GW-SR-1695 3/24/2013 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
CRA-RA-7 GW-SR-1638 6/18/2013 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(l.O) ND(l.O) ND(1.0) 
CRA-RA-7 GW-SR-1726 8/26/2013 ND(1.0) ND(1.0) ND(10) ND{10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 

Change Stable; all Non-Detect 

CRA-RA-27 GW-SR-1674 12/6/2012 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) NP(1.0) ND(1.0) NP(1.0) ND(1.0) ND(1.0) 13 ND(1.0) 
CRA-RA-27 GW-SR-1675 12/6/2012 Duplicate ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 13 ND(1.0) 
CRA-RA-27 GW-SR-1691 3/23/2013 NP(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 17 ND(1.0) 
CRA-RA-27 GW-SR-1633 9/11/2012 ND(1.0) ND(1.0) NP(IO) ND(10) ND(IO) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 13 ND(1.0) 
CRA-RA-27 GW-SR-1735 8/27/2013 ND(1.0) ND(1.0) ND(IO) ND(10) ND(IO) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 12 ND(1.0) 

Change Down1pg/L 

CRA-RA-31 GW-SR-1670 12/6/2012 ND(1.0) ND(1.0) ND(IO) ND(10) ND(IO) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(l.O) ND(1.0) 
CRA-RA-31 GW-SR-1694 3/24/2013 ND(1.0) ND(1.0) ND(10) NOaO) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
CRA-RA-31 GW-SR-1637 6/18/2013 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 
CRA-RA-31 GW,SR-1725 8/26/2012 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.6) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 

amnife Stable; all Non-Detect 

81-4 GW-SR-1679 12/10/2012 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(l.O) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 3.3 ND(1.0) 
81-4 GW-SR-1576 3/25/2013 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(l.O) ND(1.0) ND(1.0) ND(1.0) 3.6 ND(1.0) 
81-4 GW-SR-1711 6/19/2013 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1,0) ND(1.0) ND(1.0) ND(1.0) Z8 ND(1.0) 
81-4 GW-SR-1739 8/28/2013 ND(1.0) ND(1.0) ND(10) NOPO) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(l.O) 23 ND(1.0) 

Change Down 0.3 pg/L 

Notes: 

(1) The criterion provided is for the isomer cis-l,2-dichlotoethene, the lower of the two criteria for 1,2-dichloroethene isomers. The criterion for trans 1,2-dichloroethene is 100 pg/L. 

CRA (DEl>lC4ii«-33-T3.xb 



TABLE4 Page! of! 

ANALVnCAL RESULTS - SOUTHERN TCE FLUME 
RASMUSSEN LANDHLL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Parameter 1,1,1-
TWCHLOROETHANE 

1,2-DICHLOR.OEmmE 
(TOTAL) 

2-BUTANONE 4-METHYI-2-
PENTANOm ACETONE BENZENE CmOROBENZENE ETHYLBENZENE 

METHYLENE 
CHLORIDE TOLUENE TRICHLOROETHENE VINYL 

CHLORIDE 
XYLENES 
(TOTAL) 

Units Pg^ Pg^ Pgfl, Pg^ Pg^ Pg^ Pg^ Pg^ Pg^ Pg^ Pg^ PgTL 

Sample Location Sample ID 
Date 

Sampled 
Michigan Part 201 

Groundwater Criteria 
200 70(1) 13,000 1,800 730 5 100 74 5 790 5 2 280 

CRA-RA-23D GW-SR-1678 12/10/2012 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 4.4 ND(1.0) ND(1.0) 
CRA-RA-23D GW-SR-1701 3/25/2013 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) NP(1.0) 5.5 ND(1.0) NDfl.O) 
CRA-RA-23D GW-SR-1712 6/19/2013 ND(l-0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) NDfl.O) 6.5 ND(1.0) ND(1.0) 
CRA-RA-23D GW-SR-1738 8/28/2013 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) 5.9 ND(1.0) ND(1.0) 8/28/2013 

Change 
ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) 

Down 0.6 pg/L 

CRA-RA-26D GW-SR-1677 12/6/2012 ND(1.0) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) ND(1.0) ND(1.0) NDa.O) NDa.O) NDa.O) 
CRA-RA-26D GW-SR-1700 3/24/2013 ND(10) ND(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) ND(1.0) NDC1.0) NDa.O) NDa.O) NDa.O) NDa.O) 
CRA-RA-26D GW-SR-1709 6/19/2013 ND(1.0) NP(1.0) ND(10) ND(10) ND(10) ND(1.0) ND(1.0) NDa.O) ND(1.0) ND{1.0) NDa.O) NDa.O) NDa.O) 
CRA-RA-26D GW-SR-1737 8/28/2013 ND(1.0) ND(1.0) ND(10) NDtIO) ND(10) ND(1.0) ND(1.0) NDp.O) ND(1.0) NDa.O) NDa.O) NDa.O) NDa.o) 

Change Stable; all Non-Detect 

CRA-RA-26S GW-SR-1676 12/6/2012 NDp.3) ND(3.3) ND(33) NDP3) ND(33) NDp.3) NDp.3) NDp.3) NDp.3) NDp.3) 90 NDp.3) NDp.3) 
CRA-RA-26S GW-SR-1698 3/24/2013 ND{3.3) ND(3.3) ND{33) ND(33) ND(33) NDp.3) NDp.3) NDp.3) NDp.3) NDp.3) 97 NDp.3) NDp.3) 

CRA-RA-26S GW-SR-1699 3/24/2013 Duplicale ND(29) ND(Z9) ND{29) ND(29) ND(29) ND(29) ND(29) ND(29) ND(29) ND{29) 99 ND(29) NDp.9) 

CRA-RA-26S GW-SR-1708 6/19/2013 
Duplicale 

ND{4.0) ND(4.0) ND(40) ND(40) ND(40) ND(4.0) ND(4.0) ND(4.0) ND(4.0) ND(4.0) 110 ND(4.0) ND(4.0) 

CRA-RA-26S GW-SR-1736 8/27/2013 ND(3.3) ND(3.3) ND(33) ND(33) ND(33) NDp.3) NDp.3) NDp.3) NDp.3) NDp.3) 95 NDp.3) NDp.3) 8/27/2013 
Change 

ND(3.3) ND(3.3) 
Down 15 pg/L 

Note: 

(1) The criterion provided is for the isomer cis-l,2-dichlorDethene, the lower of the two criteria for l,2Hlichloroethene isomers. The criterion for trans 1,2-dichloroethene is 100 ng/L. 

CFA IBJS(MOiii»J3-T4.d» 



TABLES 
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2012 GROUNDWATER SAMPLING PROGRAM 
RASMUSSEN LANDFILL SITE 

LIVINGSTON COUNTY, MICHIGAN 

Quarterly Samplmg - VOCs Ql Q2 Q3 Q4 

81-4 
81-8 

CRA-RA-2D 
CRArRA-5 

CRA-RA-66 
CRA-RA-7 
CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-266 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

i-VOCs.SVOCa&Melals 

CRA-RA-tiS (included in quarteily sampling 
CRA-RA-8 

CRA-RA-18 (included in quarteily sampling 
CRA-RA-19S 
CRA-RA-20 

CRA-RA-25 (VOCs only) 
EB-PZ4 (VOCs only) 
PZ-106 (VOCs only) 

RA-MW-47 (VOCs only) 
New Rasmussen Water Supply Well (VOCs only) 



TABLE 6 
Page 1 of1 

CONCENTRATION va. TIME TREND TESTS RESULTS 
FOR CURRENT GROUNDWATER MONITORING DATA (LAST 8 RESULTS) 

RASMUSSEN LANDFILL SITE 
LIVINGSTON COUNTY, MICHIGAN 

Benzene 

Mam-KendaU Trend test 2012 
Well Number (rf Percent Statistic Pmbabmtif Conclusion Concusion 

Samples Norn-Detect 

81-4 8 100% No detected results No detected results 
81-8 8 100% — — No detected results No detected results 
CRA-RA-2D 8 63% — — Over 50% non-detects No trend identified 
CRA-RA-5 8 100% — — No detected results No detected results 
CRA-RA-6S 8 100% — — No detected results No detected results 
CRA-RA-7 8 100% — — No detected results No detected results 
CRA-RA-8 8 100% — — No detected results No detected results 
CRA-RA-18 8 100% — — No detected results No detected results 
CRA-RA-19S 8 100% — — No detected results No detected results 
CRA-RA-20 8 100% — — No detected results No detected results 
CRA-RA-22 8 100% — — No detected results No detected results 
CRA-RA-23D 8 100% — — No detected results No detected results 
CRA-RA-24 8 100% — — No detected results No detected results 
CRA.RA-25 8 75% _ — Over 50% non-detects Over 50% non-detects 
CRA-RA-26D 8 100% — — No detected results No detected results 
CRA-RA-266 8 100% — — No detected results No detected results 
CRA-RA-27 8 100% — — No detected results No detected results 
CRA-RA-28 8 100% — — No detected results No detected results 
CRA-RA-29 8 100% — — No detected results No detected results 
CRA-RA-30 8 100% — — No detected results No detected results 
CRA-RA-31 8 100% — — No detected results No detected results 
CRA-RA-32 8 100% — — No detected results No detected results 
EB-F2:-4 8 100% — — No detected results No detected results 
PZ-104 8 100% — — No detected results No delected results 
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Notes: 
Non-detects are shown as one half the laboratory detection limit 
Trends results are shown for the last 8 data points. 
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Non-detects are shown as one half the laboratory detection limit. 
Trends results are shown for the last 8 data points. 
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Trends results are shown for dw last 8 data points. 
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Non-detects are shown as one half die laboratory detection limit. 
Trends results are shown for die last 8 data points. 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Non-detects are shown as one half die laboratoiy detectian limit. 
Trends results are diown for the last 8 data points. 

figure 19 
Concentration vs. Time Graphs 

Monitoring Well CRA-RA-29 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Nan-detects are shown as one half the laboratory detection limit. 
Trends results are shown for the last 8 data points. 

figure 20 
Concentration vs. Time Graphs 

Monitoring Well CRA-RA-30 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
« Detected Concentration 
o Non-Detect Concentration 

Notes: 
Non-detects are shown as one half the lal>oratory detection limit. 
Trends results are diown for the last 8 data points. 

figure 21 
Concentration vs. Time Graphs 

Monitoring Well CRA-RA-31 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Ncn-detects are diown as one half the laboratary detection limit. 
Trends results are ̂ own for ttw last 8 data pmnts. 

figure 22 
Concentration vs. Time Graphs 

Monitoring WeU CRA-RA-32 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Non-detects are shown as one half the Jaboratoiy detection limit 
Trends results are shown for the last 8 data points. 

figure 23 
Concentration vs. Time Graphs 

Monitoring Well EB-PZ-4 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Non-detects are shown as one half the laboratoiy detection limit. 
Trends results are shown for the last 8 data points. 

figure 24 
Concentration vs. Time Graphs 

Monitoring Well PZ-104 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Non-detects are shown as one half die lalxnratoiy detection limit 
Trends results are shown for the last 8 data points. 

figure 25 
Concentratian vs. Time Graphs 

Monitoring Well PZ-106 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Non-detects are shown as one half die laboratoiy detection limit. 
Trends results are shown for die last 8 data points. 

figure 26 
Concentration vs. Time Graphs 

Monitoring Well RA-MW^28 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
• Detected Concentration 
o Non-Detect Concentration 

Notes: 
Non-detects are shown as one half the Jaboratory detection limit. 
Trends results are sliown for die last 8 data points. 

figure 27 
Concentration vs. Time Graphs 

Monitoring Well RA-MW-47 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
# E>etected Concentration 
o Non-Detect Concentration 

Notes: 
Nan-detects ate shown as one half die labotatary detection limit. 
Trends results are shown for the last 8 data points. 

figure 28 
Concentration vs. Time Graphs 

Monitoring Well Stanley Rasmussen 
Rasmussen Landfill Site 

Livingston County, Michigan 
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Legend: 
« Detected Concentratian 
o Non-Detect Concentration 

Notes: 
Nan-detects are shown as one half the labaratcny detection limit. 
Trends results are shown ftir the last 8 data paints. 

figure 29 
Concentration vs. Time Graphs 

Monitoring Well TEMP-PZ-2 
Rasmussen Landfill Site 

Livingston County, Michigan 



LOG FORM COPIES 



Rasmussen 32504 
Ozone Sparge System Inspection 

J.IW to rjHM .b yV ^ I AJZJ 
ATViL UVA^ IA-1^ 

DATE 
OPERATOR SIGNATURE 

',?o»^ 

Air Compressor 

Output Pressure psi iln 1 10 lie 1 lo I/O 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi <h <p. 
Feed Air Pressure psi Iln IncT ! in ; in no 
Cycle Pressure psi l-O On -ho 
Holding Tank Pressure psi HO Mi- M7. 
Run Time hours 

Air Dryer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM fi 1 7 fi 
% 03 capacity 
Regulator #1 psi IS-
Regulator #2 psi 9h i-z- 2,1^ 
Alarm Reading ppm, 03 ..— 
Zone On Z 1 1 
Zone Time hours ?. '/•»- Vt? 

Distribution Panel 

CFM r!>.A o.fi> 
03 Feed Cone. Ppm 03 

Comments: iQg^C, Of H^p PimcOLTTf*^ f^HAlI/dC .1?^^ 
Tf) CfJ(f^l\f4r HCfrV. 



Rasmussen 32504 
Ozone Sparge S^tem Inspection 

VoW U 72^^ ^ Vffrr ' 
DATE 
OPERATOR SIGNATURE 

>ycU&,Zai3L 
— 

Air Compressor 

Output Pressure psi no hn no tin I/O 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi 5^ rft 
Feed Air Pressure psi no Itn ;oft 
Cycle Pressure psi l-o T-b 
Holding Tank Pressure psi HZ- M7. MZL M7 
RunTime hours 

Air Dryer 

Temp. Indicator - color 6>e,ecKi 

Ozone Generator 

Oxygen Supply, LPM ft •7- A ft 
% 03 capacity M5* H'T Vs- q-r 
Regulator #1 psi •h-h 
Regulator #2 psi -LI. •2-1 zL 27_ Z-T-
Alarm Reading ppm, 03 
Zone On 1 I 1 Z- "Z. 
Zone Time hours "7. u. "2. 

Distribution Panel 

CFM 0.fl O.ft <5.ft 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi MO 
Temperature F 
Run Time tiours 

Air Sep 

Receiver Pressure psi 
Feed Air Pressure psi no 
Cycle Pressure psi 
Holding Tank Pressure psi v»7 
Run Time tiours IkfKXX.L, 

Air Dryer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM 7-
% 03 capacity w-r 
Regulator #1 psi 
Regulator #2 psi 
Alarm Reading ppm, 03 
Zone On •Z-
Zone Time liours 'Itr 

Distribution Panel 

CFM o.g, 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: AA-W 10 J ZoiJ DATE: zoi*. DATE: J ZAI-* 

WELL ID CFM @ DIST. PS! @ WELL WELL ID CFM @ DIST. RSI @ WELL WELL ID CFM @ DIST. PSI @ WELL 

PANEL PANEL PANEL 
SW-1 10 SW-1 ©.ft 6 SW-1 ©-R _ ^ 
SW-2 OA SW-2 d-ft SW-2 ©.ft) 
SW-3 in SW-3 O.ft SW-3 ©.ft n 
SW-4 SW-4 lO SW-4 ©.ft 1C. 
SW-5 O.0 l< SW-5 rt.A is" SW-5 ©.ft _ r^7 
SW-6 n SW-6 A.ft tla SW-6 ©.ft Ift 
SW-7 e>><a \7. SW-7 <9-ft H SW-7 ic> 
SW-8 SW-8 SW-8 
SW-9 - SW-9 - - SW-9 — — 

SW-10 SW-10 _ — SW-10 — " 
SW-11 SW-11 — — SW-11 — •— 
SW-12 O.T- 1ft SW-12 G).L, SW-12 ®.n- tH 
SW-13 z SW-13 e>.L SW-13 O.Of _ ? 
SW-14 SW-14 SW-14 
SW-15 SW-15 — - SW-15 — — 

SW-16 — •• SW-16 - — SW-16 — —— 

SW-17 1ft SW-17 ©.ft Ift SW-17 O.ft lA 
SW-18 .ft w SW-18 )ft SW-18 _ 
SW-19 A.ft in- SW-19 o-fl Ift SW-19 O-A !U 
SW-20 A.ft ift SW-20 O.ft 1ft SW-20 lA 
SW-21 SW-21 SW-21 
SW-22 /•r SW-22 A.7- 'V SW-22 12. 
SW-23 A.Cr r(a SW-23 0.0 SW-23 10 
SW-24 A.ft 1? SW-24 ©.ft SW-24 C?.» 
SW-25 A.ft !<- SW-25 tO'lo w SW-25 ©.> '/• 
SW-26 A .ft 5- SW-26 A-G 4 SW-26 ©-T 
SW-27 G.T- SW-27 A.ft (f SW-27 
SW-28 A.f SW-28 0-8 6 SW-28 ©.ft _ 1/ 
SW-29 IC SW-29 O-lO « SW-29 A-ft 
SW-30 r SW-30 SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: /Q, 
Time: 

Weather Conditions: ^ut-i ^ ^7*^ 

Observations 

Erosion-North Face: 

Erosion-South Face: C>1^ 

Erosion-East Face: 

Erosion-West Face: fyf'f 

Erosion-Misc.: 0 K. 

Storm Water Ponds: 

Drainage Spillways & Outfalls: J?fZyd 

Roadways: 

Vegetation: CjfC)0(P 

Signs, Gates, & Fences: OoOQ 

Actions Taken: 
NOMC 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspectory^*^?:\/g 

Date: 
Time: '^•.oe P*\ 

Weather Conditions: 

Observations 

Erosion-North Face: rVlc 

Signature: 

Erosion-South Face: OK. 

Erosion-East Face: OK 

Erosion-West Face: QK 

Erosion-Misc.: Co hL 

Storm Water Ponds: 

Drainage Spillways & Outfalls: PjZ.'Y 

Roadways: (5fC' 

Vegetation: SjCjL'f uJ^ " (Uonp 

Signs, Gates, & Fences: 0}<L 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;Signature:^ (itr 

Date: eh-ilfi 
Time: iziexp 

Weather Conditions: , 7^ 

Observations 

Erosion-North Face: Qt^ 

Erosion-South Face: OK, 

Erosion-East Face: 

Erosion-West Face: Ol< 

Erosion-Misc.: Of\ 

Storm Water Ponds: 

Drainage Spillways & Outfalls: J)]7^ 

Roadways: Ohi 

Vegetation: i/Je>\zx. OVf 

Signs, Gates, & Fences: CP AC 

Actions Taken: 

Recommendations: 
aisi CAt'? 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature:^ 

Date: 
Time: 

Weather Conditions: (rO' 

Observations 

Erosion-North Face: ($K 

Erosion-South Face: Okf 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: HH 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: CdJOp 

Signs, Gates, & Fences: f) hi 

Actions Taken: 

Recommendations: 
u)o(^ an C.A^ 



RASMUSSEN LANDFILL SITE 
LMngston County, Michigan 

Landfill Inspection Form 

Inspector: 

Date:. 
Time: 

Weather Conditions: 

Observations 

Erosion-North Face: 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Signature: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector; Signature: L 

Date: .fflT , ^^5. 
Time: 3'.'^ f>N 

Weather Conditions: ^ 

Observations 

Erosion-North Face: OK! 

Erosion-South Face: QfC 

Erosion-East Face: OK 

Erosion-West Face: Ol< 

Erosion-Misc.: OK 

Storm Water Ponds: DtZV 

Drainage Spillways & Outfalls: PlZl-f 

Roadways: QtC 

Vegetation: ^Oo P 

Signs, Gates, & Fences: 

Actions Taken: 
Cor,ix>M£: AAOPUP 

Recommendations: 
OhX 
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CONESTOGA-ROVERS 
& ASSOCIATES 

January 13, 2014 

651 Colby Drive. Waterloo, Ontario. N2V 102 
Teleptione: (519)884-0510 Fax: (519)884-0525 
www.CRAworld.com 

Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 125 
Groundwater and Landfill RD/RA 
Reporting Period: October 1 through December 31, 2013 
Rasmussen Landfill (Site). Livingston Co.. Michigan 

1.0 Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree ("CD"), Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting period and 
describes the activities to continue or which are scheduled to start during the next reporting period. 

2.0 Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on December 31,2013. The 
corresponding groundwater contour map is provided on Figure 1. 

Quarterly groundwater samples were collected on November 6, 7 and 11 through 14, 2013 consistent 
with the Groundwater Remediation Monitoring Program. The results from these samples are discussed 
below. 

2.2 Reports 

Quarterly Progress Report No. 124 was submitted to United States Environmental Protection Agency 
(USEPA) and Michigan Department of Environmental Quality (MDEQ) on October 11, 2013. 
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3.0 Summary of Findings 

The results of the fourth quarter 2013 sampling are provided in Tables 1 through 4. Figure 2 is a Site 
location map showing the wells included in Groundwater Remediation Monitoring Program. 

During the fourth quarter 2013 sampling, seven of the 27 monitoring wells sampled had Compounds of 
Concern (COCs) at concentrations above generic Part 201 Drinking Water Criteria (DWC). 

Specifically, the seven monitoring wells with COCs exceeding DWC are: 

CRA-RA-22 8.5/8.4 pg/L vinyl chloride (duplicate sample) 

CRA-RA-23D 5.1 pg/Ltrichloroethene 

CRA-RA-24 6.5 pg/L vinyl chloride 

CRA-RA-26S 95 pg/L trichloroethene 

CRA-RA-27 11 pg/L vinyl chloride 

CRA-RA-30 4.5 pg/L vinyl chloride 

81-4 2.6/2.5 pg/L vinyl chloride (duplicate sample) 

There were eight monitoring wells that had COCs above Part 201 DWC during the third quarter 2013. 
EB-PZ-4 is sampled annually, usually in the third quarter. Vinyl chloride in the groundwater samples 
collected from EB-PZ-4 decreased from 4.0 pg/L in 2012 to 2.2 pg/L in 2013. 

4.0 Problems Encountered 

No problems were encountered with respect to the operation and maintenance of the ozone treatment 
system during the fourth quarter 2013. 

5.0 Corrective Measures to Rectify Problems 

No corrective measures were implemented with respect to the operation and maintenance of the ozone 
treatment system during the fourth quarter 2013. 

Worldwide Engineering, Envlronmentai, Construction, and IT Services 
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6.0 Contacts and Significant Correspondence with Pubiic Representatives 

Communication Date 
Subject of 

Correspondence/Discussion 

Quarterly Report October 11, 2013. Report No. 124 submitted to Mr. H. Caine (USEPA) 
and Mr. K. Krawczyk (MDNRE) 

email October 18, 2013 Mr. H. Caine inquires about Site visit 
email October 22, 2013 Mr. B. Bartholomy replies 

7.0 Pianned Upcoming Activities/Scheduie 

Landfill and groundwater component activities planned for the first quarter of 2014: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The first quarter groundwater sampling event is scheduled for the week of February 17,2014 

• The wells to be sampled in the first quarter of 2014 are listed in Table 5 

• Obtain property access to install vertical aquifer sampling (VAS) boreholes and monitoring wells 

Should you have any questions on the above, please do not hesitate to contact the undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

^^Bart Bartholomy I 

AJD/cb/34 
End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Nan Bernado, BASF 
Steve Simpson 
Steven Nadeau, Honigman Miller 

WortdwidG Engineering, Environmental, Construction, and IT Services 
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LEGEND 

MONITORING VVELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 1 

2013 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-15(CAIN034)GN-WA001 JAN 8/2014 



MONITORING WELL LOCATION 

882.49 GROUNDWATER ELEVATION 
(ft. AMSL) 

GROUNDWATER CONTOUR 
(ft. AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 2 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
DECEMBER 2013 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

32504-15(CA1N034)GN-WA002 JAN 8/2014 



LOG FORM COPIES 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: 16.2Jon DATE: DATE: T>£Ci£M«£Z. \3iiT 

WELL ID CFM a DIST. RSI a WELL WELL ID CFM a DIST. PSiaWELL WELL ID CFM a DIST. PSiaWELL 
PANEL PANEL PANEL 

SW-1 A SW-1 0.ft 10 SW-1 6.R lO 
SW-2 SW-2 O.T T SW-2 6.R •C 
SW-3 1% SW-3 A.ft H SW-3 n 
SW-4 m SW-4 O.ft SW-4 6.1-
SW-5 a.lr SW-5 O.T Ift SW-5 15-
SW-6 IT SW-5 IT SW-6 O-fl 
SW-7 16 SW-7 d.6 SW-7 <0.^ 'V 
SW-8 SW-5 - SW-8 
sw-g — SW-9 — - SW-9 - -

SW-10 — — SW-10 - - SW-10 - -
SW-11 - SW-1^ - - SW-11 _ — 

SW-12 SW-l5~ o.f. i< SW-12 15-
SW-13 SW-13 ••2. SW-13 2. 
SW-14 SW-14 SW-14 
SW-15 - - SW-15 - SW-15 — — 

SW-16 _ SW-16 — ~ SW-16 - — 
SW-17 IfS SW-17 O.T Ift SW-17 O.ft IS 
SW-18 A.A SW-18 O.ft Zo SW-18 2o 
SW-19 IT SW-19 l« SW-19 <0.^ IT 
SW-2Q Ifi SW-20 d.ft iT- SW-20 rt.:f IT 
SW-21 SWr2l SW-21 
SW-22 IT SW-22 0.6 SW-22 <0-T- 13 
SW-23 16 SW-23 <9.T iq SW-23 1^ 
SW-24 1ft SW-24 ft.T 1^ SW-24 /o.T /3 
SW-25 H SW-25 O.ft or SW-25 'T 
SW-26 <0.6 q SW-26 d.A < SW-26 
SW-27 A.fl J SW-27 c- SW-27 ^1-
SW-28 5 SW-28 A SW-28 O.A 
SW-29 SW-26 a SW-29 <9. ft . 3-
SW.30 SW-36~ SW-30 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

23-

Air Compressor 

Output Pressure psi tto I/O no no MO 
Temperature F -
Run Time hours 

Air Sep 

Receiver Pressure psi .5"-r «-
Feed Air Pressure psi no no no io< MO 
Cycie Pressure psi •JO 
Hoiding Tank Pressure psi H2. 42. M2. HZ. 
RunTime hours 

Air Dryer 

Temp, indicator - coior Cd£i6H Ga£M 

Ozone Generator 

Oxygen Suppiy, LPM ft 7- ^ • ft B 
% 03 capacity 45- 4< 44- Iff 5r 
Regulator #1 psi V- ST 32^ 35-
Regulator #2 psi 2M Zit. 2.S. tz. ZZ. 
Alarm Reading ppm, 03 -
Zone On 1 3 1 I 
Zone Time hours V, 2. "i; £. «/ZL 

Distribution Panel 

CFM 0.ft O.ft fi>A o.ft <0.B> 
OS Feed Gone. Ppm OS 

Comments: 



Rasmussen 32504 
Ozone Sparge System inspection 

DATE 
ADCSDATi^D QI/SklATIIDB /WV 1 UKCKAI.UR OKSNAI^URE A.TC4JS^ 

Air Compressor 

Output Pressure psi MO no no no no 
Temperature F — 
Run Time hours 

Air Sep 

Receiver Pressure psi 5'H 6o 
Feed Air Pressure psi HO no HO \n< MO 
Cycie Pressure psi -*0 % To 
Hoiding Tank Pressure psi Ml. •It •w •ft »/2. 
RunTime hours A7209.7-

Air Dryer 

Temp, indicator - color <«zz:e:^4 

Ozone Generator 

Oxraen Supply, LPM B A * 
%03capadty s- wr HS-
Regulator #1 psi 55" V 35" 
Regulator #2 psi VL. Zt 
Alarm Reading ppm, 03 -
Zone On Z. I 2. t 1 
Zone Time hours Mt. Vie '/r 

Distribution Panel 

CFM O.P> 0.ft o.p. O.B 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

Air Compressor 

Output Pressure psi iiO IIO 110 no 
Temperature F -
Run Time hours 

Air Sep 

Receiver Pressure psi 5*0 Mi 
Feed Air Pressure psi lAO no no JIO 
Cycle Pressure psi 
Holding Tank Pressure pel 
RunTime hours 

Air Dryer 

Temp. Indicator - color 

Ozone Generator 

Oxygen Supply, LPM -»• A 
% 03 capacity MS" 
Regulator#! psi 3< AS .Aft 
Regulator HQ psi 22. 2.2. 2^ 
Alami Reading ppm, 03 
Zone On 2. 1 •2. •z. 
Zone Time hours lit 1/2. I/Z. 

Distribution Panel 

CFM d.ft <?.0 0.ft 
03 Feed Cone. Ppm OS 

Comments: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

LandfiU Inspection Form 

Inspector: 'RAFAI Signature: 

Date: l/.gO/? 
Tmie:_2afi.f4^ 

Weather Conditions: CJUCAV. "jo** 

Observations 

Erosion-North Face: 

Erosion-South Face: OlC 

Erosion-East Face: rtKT 

Erosion-West Face: <OK. 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: Cjioop 

Vegetation: (DtC. 

Signs, Gates, & Fences: OK 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingstoii County, Michigan 

Landfttl Inspection Form 

Inspector; Siga»ture:,^]^4^ ̂  

Date: lojzS 
Time: 12.'.gg MffgM 

Weather Conditions: * 

Observations 

Erosion-North Face: GtC 

Erosion-Sonth Face: OK 

Erosion-East Face: OK 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: J)g.V 

Drainage Spillways & Ontfalls: 

Roadways: CAQOT) 

Vegetation: OK. 

Signs, Gates, & Fences: OK. 

Actions Taken: 
A/oxg 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfitt Inspection Form 

Inspector: cSnsk/g Signature: ' 

Date: KIOI/. ^ ZOrt 
Time: .^sSflEAj 

Weather Conditions: 

Observations 

Erosion-North Face: 0\C 

Erosion-South Face: OYC. 

Erosion-East Face: 

Erosion-West Face: rtir" 

Erosion-Misc.: (^kl 

Storm Water Ponds: lOtfT"- fcOAfgg. 

Drainage Spillways & Outfalls: fZouJit^ 

Roadways: lOdTT - CnooQ 

Vegetation: .IPoig.AAA-MT" 

Signs, Gates, & Fences: i^tC 

A^ons Taken: 
JUJB^ :iJ /9U PtOtiJhAO CJ^ LAitr u)££K. 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

LandJUl Inspection Form 

Inspector: Signature: 

Date: AIOI/. Z? 
Time: lQ\oo AH 

Weather Conditions: i^^g. Z^* 

Observations 

Erosion-North Face: tPtC 

Erosion-South Face: OK 

Erosion-East Face: tVk 

Erosion-West Face: ^K. 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: OrooO ; 

Vegetation: "Dog^NA-KiT 

Signs, Gates, & Fences: Old 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inispecthn Form 

Inspector;c:5r?vg: Signature; 

Date: 13^2x913 
Time: }C:^ 

Weather Conditions: tLuimx' Zo*' 

Observations 

Erosion-North Face: 

Erosion-Sonth Face: 

Erosion-East Face: OK 

Erosion-West Face: OK. 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: TbgMAMr 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Lhingston County, Michigan 

Lan^iU Inspection Form 

InsDector: Signature: 

Date: pgc. SI 2g>f& 
Time: 3'0oP*A 

Weather Conditions: * IX• ^ 3%fB fcJ'MO' 6-t>tJuS 

Observations 

£rosion-North Face: 

Erosion-South Face: Otc 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Mise.: 

Storm Water Ponds:^pgjY 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: TpQeMAviT' 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 
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CURVE TABLES 
HOW TO USE CURVE TABLES 

Table I. contains Tangents and Externals to a r curve. Tan. and 
Ext. to any other radius may be found nearly enough, by ceding the 
Tan. or Ext. opposite the given Central Angle by the given degm of 
cun«. 

To find Deg. of Curae, having the Central Angle and Tangent: 
Divide Tan. opposite the given Certtral Angle by the givisn tangent. 

To find D^. of Cun«, having the Centrai Angle and External: 
Divide Ext oppMite the given Central Angle by the given External. 

To find Nat. Ibn. and Nat. Ex. Sec. for any angle by Tatile i.: Tan. 
or Ext. of twice the given angle divided by the radius of a 1* curve will 
be the Nat Tan. or Nat Ex. Sec. 

EXAMPLE 
WSntad a Cuive with an ExL of about 12 ft Angle of 

Intersection or I. P. = 23" 20'to the R. at Station 542+72, 

Ext in Tab. I opposite 23" 20' » 120.87 
120.87 + 12 = 10.07. Say a 10° Curve. 

Tan. in Tab. I opp 23" 20' » 1183.1 
1183.1 + 10 = 118.31. 

Correction for A 23" 20' for a 1(7* Cur. •= 0.16 
118.31 +0.16 = 118.47 = corrected Tangent 

(If conected Ext is raquiied find in sarne way) 
Ang.23°20' = 23.33° + 10 = 2.3333 » L C. 

2°19Vi' def.forsta. 542 I.P. = sta. 542+72 
4°49V4' =. « • • +50 Tan. = 1 .18.47 
ri9V4' 
9°49Vi' 

~ • M 11 

H a 

543 
+ 50 B.C. rr Sta. 541 +53.53 

11° 40' = H • • 543+ LC. 2 .33.33 

86.86 E.C. -Sta. 543+86.86 

100-53.53 46.47 x3'(def. for 1 ft. of 10° Cut) = 139.41' 
2*191«' = def.for8ta.542. 

Def. for 50 ft. = 2° 30' for a 10* Curve. 
Def. for 3'6.86 ft»1" SOVfi' for a 10° Curve. 



CONESTOGA-ROVERS 
& ASSOCIATES 

May 10, 2014 

651 Colby Drive. Waterioo, Ontario, N2V 102 
Telephone: (519)884-0510 Fax: (519)884-0525 
www.CRAworld.com 

Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 126 
Groundwater and Landfill RD/RA 
Reporting Period: January 1 through March 31, 2014 
Rasmussen Landfill (Site). Livingston Co.. Michigan 

1.0 Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting 
period and describes the activities to continue or which are scheduled to start during the next 
reporting period. 

2.0 Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on April )0(, 2014. The 
corresponding groundwater contour map is provided on Figure 1. 

Quarterly groundwater samples were collected on March 12 and 13, April 8 through 11 and 
April 14, 2014 consistent with the Groundwater Remediation Monitoring Program. Several 
wells located close to roadways were accessed on March 12 and 13, 2014 but the rest of the 
wells remained in accessible due to a combination of thick snow pack overlying wet soft ground 
making the wells inaccessible by vehicles. Because of these unsafe conditions and in 
consultation with the United States Environmental Protection Agency (USEPA), CRA postponed 

>tnmni ciiriiT m 

ISO 9001 
IISmtiAltfi OESItll 

Worldwide Engineering, Environmental, Conatructlon, and IT Services 



CONESTOGA-ROVERS 
& ASSOCIATES 

May 10, 2014 Reference No. 032504-15 
-2-

the Q1 2014 groundwater monitoring event until ground conditions improved in April 2014. The 
results from these samples are discussed below. 

2.2 Reports 

Quarterly Progress Report No. 125 was submitted to USEPA and Michigan Department of 
Environmental Quality (MDEQ) on January 10, 2014. 

3.0 Summary of Findings 

The results of the first quarter 2014 sampling are provided in Tables 1 through 4. Figure 2 is a 
Site location map showing the wells included in Groundwater Remediation Monitoring 
Program. 

During the first quarter 2014 sampling, six of the 27 monitoring wells sampled had Compounds 
of Concern (CQCs) at concentrations above generic Part 201 Drinking Water Criteria (DWC). 

Specifically, the six monitoring wells with CQCs exceeding DWC are: 

CRA-RA-22 7.8 pg/L vinyl chloride 

CRA-RA-23D 5.9 pg/Ltrichloroethene 

CRA-RA-24 6.2 pg/L vinyl chloride 

CRA-RA-26S 100 pg/Ltrichloroethene 

CRA-RA-27 10 pg/L vinyl chloride 

CRA-RA-30 4.5 pg/L vinyl chloride 

There were seven monitoring wells that had CQCs above Part 201 DWC during the fourth 
quarter 2013. Vinyl chloride in groundwater samples from monitoring well 81-4 decreased 
from 2.6/2.5 pg/L (duplicate sample) in November 2013 to 2.0 pg/L in April 2014, which equals 
the current DWC of 2 pg /L. 

Worldwide Engineering, Environmental, Construction, and IT Services 
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4.0 Problems Encountered 

No problems were encountered with respect to the operation and maintenance of the ozone 
treatment system during the first quarter 2014. 

5.0 Corrective Measures to Rectify Problems 

No corrective measures were implemented with respect to the operation and maintenance of 
the ozone treatment system during the first quarter 2014. 

6.0 Contacts and Significant Correspondence with Public Representatives 

Communication Date 
Subject of 

Correspondence/Discussion 

Quarterly Report January 10, 2014 Report No. 125 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDEQ) 

email March 17, 2014 Mr. Deal (CRA) advises Mr. H. Caine (USEPA) of 
unsafe field conditions and postponement of Q1 
2014 groundwater monitoring 

email March 18, 2014 Mr. H. Caine (USEPA) concurs 

7.0 Planned Upcoming Activities/Schedule 

Landfill and groundwater component activities planned for the second quarter of 2014: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The second quarter groundwater sampling event is scheduled for the week of June 1,2014 

• The wells to be sampled in the second quarter of 2014 are listed in Table 5 

• Obtain property access to install vertical aquifer sampling (VAS) boreholes and monitoring 
wells 

Worldwide Engineering, Environmental, Conatructton, and IT Service* 
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Should you have any questions on the above, please do not hesitate to contact the 
undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

Bart Bartholomy 

AJD/cb/35 
End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Nan Bernado, BASF 
Steve Simpson 
Michael Simpson 
Steven Nadeau, Honigman Miller 

Worldwide Engineering, Environmentel, Construction, and IT Services 
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TAB1£5 
Page 1 of 1 

2014 GROUNDWATER SAMPUN6 PROGRAM 
RASMUSSEN LANDFIU SUE 

UVINGSTON COUNTY, MICHIGAN 

Quarterly Sampling - VOCs 01 02 03 04 

81r4 
81-8 

CRA-RA-2D 
CRA-RA-5 

CRA-RA^ 
CRA-RA-7 

CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-2GS 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

Uini/PII MqnltarlPII - ypCh SVOa ft Mftpls 

CRA-RA-6S (Included In quarterly sampling) 
CRA-RA-8 

CRArRA-18 (Included In quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

CRA-RA-25 (VOCs only) 
EB-PZ-4 (VOCs only) 
PZ-106 (VOCs only) 

RA-MW-47 (VOCs only) 
NewRasmussen WaterSupply Weil (VOCs only) 



LEGEND 

• '*-2 MONITORING WEIX. LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFILL 
MONITORING PROGRAM 

figure 1 

2014 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-15(CAIN035)GN-WA001 MAY 2/2014 
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LEGEND 

• "^-2 MONITORING V«LL LOCATION 

GROUNDWATER ELEVATION 
(It AMSL) 

GROUNDWATER CONTOUR 
((I AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 2 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
APRIL 2014 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

32504-15(CAIN035)GN-WA002 MAY 2/2014 
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Rasmussen 32504 
Ozone Sparge System Inspection 

mp-. ijijiip li'y. I DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi i/n IJO uo nn UO 
Temperature F 
Run Time hours ^eiozr 

Air Sep 

Receiver Pressure psi UO Uo UCP 
Feed Air Pressure psi Dd no no KO nn 
Cycle Pressure psi To 
Holding Tank Pressure psi H-L t7 l-j? WT-
RunTime hours MOZ.T-

Air Dryer 

Temp. Indicator - color r.u.Chi CiOAKU 6^iZ£ei^ 

Ozone Generator 

Oxygen Supply, LPM 9. T- 9 e> 
% 03 capacity H< ^•r 
Regulator#! psi 3ir •TFf HO Ho 35^ 
Regulator #2 psi z-r 2.Z. ZT-
Alarm Reading ppm, OS 
Zone On 1 2. 1 t I 

Zone Time hours '/I. '-A- "r. '/V 

Distribution Panel 

CFM C)-9> OA 0.9> 
03 Feed Cone. Ppm OS 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

I I I mTp. i DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi na nn no I/O nO 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi /ffi UO l^O -TZ, 
Feed Air Pressure psi Inn no ilO HQ tlQ 
Cycle Pressure psi To u< Tn 
Holding Tank Pressure psi MZ- H-Z-
RunTime hours 

Air Dryer 

Temp. Indicator - color CA^CIA CxesstA CiZiCsw C^\Z£Ci-i 

Ozone Generator 

Oxygen Supply, LPM T- 7 
% 03 capacity sr K-
Regulator#! psi Vo Vx, 32. 
Regulator #2 psi '2.1 2.«r 22. 2_l 
Alarm Reading ppm, OS 
Zone On / 3 ) 
Zone Time hours '/r. 2- 2. 'Js. 

Distribution Panel 

CFM <0.fl n.fh 
03 Feed Cone. Ppm 03 

Comments: 6ou£:^n,0 V/AU/<C ^.g ^ Aim-Wi'y.T (3-/-2o/«A. 
^C.L6A^ep I "ggAStjgM^ugp - AJaJ rVM<!j-tPMi>4L, f^grtyap.tgji.Y 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi \\e\ no 
Temperature F 
Run Time hours «<57Z7' 

Air Sep 

Receiver Pressure psi -r< 
Feed Air Pressure psi f 
Cycle Pressure psi 
Holding Tank Pressure psi W2. 
RunTime hours 

Air Dryer 

Temp. Indicator-color 

Ozone Generator 

Oxygen Supply, LPM 1-
% OS capacity Hi-
Regulator#! psi 37 3< 
Regulator #2 psi z-*. 2T-
Alarm Reading ppm, 03 -
Zone On 3 ? 
Zone Time hours r- 'h. 

Distribution Panel 

CFM 0^9. 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: SAtA 1'7'izr . DATE: iCtfp, i 2.f DATE: IZ. ffv/ 
c:x.rK*£*ver 

WELL ID CFM @ DIST. PS! ©WELL WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI @ WELL 
PANEL PANEL PANEL 

SW-1 O.ft 7- SW-1 0.1 9 SW-1 O.ft •3 
SW-2 7 SW-2 n.l 7 SW-2 A- ft 7 
SW-3 A. % R SW-3 o.ft H SW-3 C5.A 13 
SW-4 SW-4 0 T SW-4 IM 
SW-5 O.ft /< SW-5 n.f\ ir SW-5 n. ft /< 
SW-6 /5.5- SW-6 n.9} J6. SW-6 \< 
SW-7 /-T SW-7 A.ft iC, SW-7 rt.ft ir 
SW-8 SW-8 SW-8 
SW-9 - - SW-9 - SW-9 ~ 

SW-10 - - SW-10 - - SW-10 - -
SW-11 - - SW-11 - - SW-11 — -
SW-12 /Oil- IM SW-12 O.la IM SW-12 0-7- N 
SW-13 V SW-13 Q.U * SW-13 
SW-14 —• - SW-14 SW-14 — 

SW-15 - - SW-15 - SW-15 — 
SW-16 - - SW-16 - - SW-16 — ~ 
SW-17 O.A 1ft SW-17 0.7 SW-17 n.l- Ifl 
SW-18 O.R n- SW-18 rt.ft ZO SW-18 o.ft Zo 
SW-19 O.ft /ft SW-19 «.ft n- SW-19 <2. ft >7 
SW-20 rt.A 17 SW-20 O.T- iT- SW-20 <9. ft 'ft 
SW-21 SW-21 •• SW-21 — — 
SW-22 IZ SW-22 /•% SW-22 O.ft /3 
SW-23 H SW-23 O.tf. K SW-23 ft-T- \r> 
SW-24 O.Cs IT- SW-24 rO 7 /3 SW-24 A, ft lb 
SW-25 13 SW-25 /•T SW-25 /5-
SW-26 aft 3 SW-26 O.ft -4 SW-26 A.«?) 7 
SW-27 3- SW-27 (g' SW-27 a* 
SW-28 SW-28 7 SW-28 (a 
SW-29 L, SW-29 0% ft SW-29 O.ft 9 
SW-30 SW-30 — SW-30 — 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: . 7^ 

Date: A 
Time: )Q'.3o A>^ 

r 
Weather Conditions: Cutoo^ ft 

Observations 

Erosion-North Face: (^/^v/tgrgv^p 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 

......v.'-..; 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: \ 

Date: 
Time: "Z-'OOPM. 

Signature 

Weather Conditions: Z'h* Ccjs.tp^ ^ 3 OFLA->'T 

Observations 

Erosion-North Face: ^O 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: CDXi. 

Actions Taken: 
^*-ouJ€p 

Recommendations: 

hlfislC 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: 

Date: ^3//*^ 
Time: 

Signature: ̂  

-Aa. 
Weather Conditions: 1^° 

Observations 

Erosion-North Face: ^\ycS:tP<f70 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: OK. 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: Z^z^jZoi^ 
Time: pjA 

Weather Conditions: CJUQ\}0'^ ^ uJ/Kipy^ 

Observations 

Erosion-North Face:_ 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: J 
Signs, Gates, & Fences: 

Actions Taken: 
>3^64 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: 
Time: Z.\%n 

ZC\H 
m. 

Weather Conditions: 3Z-** 

Observations 

Erosion-North Face: 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 
\^€€K\ 

Recommendations: 
NohlC 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;,Signature: ̂  

Date: i«^ 
Time: Z'.oo P»A 

Weather Conditions: Ht) ^ 

Observations 

Erosion-North Face: fyhlduJ 

Erosion-South Face: 

Erosion-East Face: OK 

Erosion-West Face: <0^ 

Erosion-Misc.: OfC. 

Storm Water Ponds: Clkl 

Drainage Spillways & Outfalls: OA< 

Roadways: OK tAuryo^ 

Vegetation: A M'T 

Signs, Gates, & Fences: O K 

Actions Taken: 

Recommendations: 

M ^ i --iiiitta,.. . 4_ 
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CXMMESTOGA-ROVERS 
& ASSOCIATES 

July 10, 2014 

651 Colby Drive, Waterioc, Ontario, N2V102 
Telephone; (519) 884-0510 Fax: (519)884-0525 
www.CRAworld.com 

Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 127 
Groundwater and Landfill RD/RA 
Reporting Period: April 1 through June 30, 2014 
Rasmussen Landfill (Site). Livingston Co., Michigan 

1.0 Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting 
period and describes the activities to continue or which are scheduled to start during the next 
reporting period. 

2.0 Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on June 9, 2014. The 
corresponding groundwater contour map is provided on Figure 1. 

CRA collected quarterly groundwater samples on June 10 -12 and 17 -19, 2014 consistent with 
the Groundwater Remediation Monitoring Program. The results from these samples are 
discussed below. 

ISO 9001 
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2.2 Reports 

Quarterly Progress Report No. 126 was submitted to USEPA and Michigan Department of 
Environmental Quality (MDEQ) on May 10, 2014. 

3.0 Summary of Findings 

The results of the second quarter 2014 sampling are provided in Tables 1 through 5. Figure 2 is 
a Site location map showing the wells included in quarterly Groundwater Remediation 
Monitoring Program and the annual Landfill Monitoring Program. 

During the second quarter 2014 sampling, seven of the 25 monitoring wells sampled had 
Compounds of Concern (COCs) at concentrations above generic Part 201 Drinking Water 
Criteria (DWC). 

Specifically, the seven monitoring wells with COCs exceeding DWC are: 

81-4 2.1 pg/L vinyl chloride 

CRA-RA-22 4.2 pg/L vinyl chloride 

CRA-RA-23D 5.1 pg/L trichloroethene 

CRA-RA-24 5.2 pg/L vinyl chloride 

CRA-RA-26S 98 pg/L trichloroethene 

CRA-RA-27 12 pg/L vinyl chloride 

CRA-RA-30 3.1 pg/L vinyl chloride 

There were six monitoring wells that had COCs above Part 201 DWC during the first quarter 
2014. Vinyl chloride in the groundwater sample from monitoring well 81-4 intreased from 
2.0 pg/L, which equals the current DWC of 2 pg/L, in April 2014 to 2.1 pg/L in June 2014. 

The results of the 2014 round of the annual Landfill Monitoring Programs are provided in 
Table 5. Bis(2-ethylhhexyl)phthalate was detected in groundwater samples collected from CRA-
RA-18 (5.6 J pg/L) and from CRA-RA-19S (5.5 J pg/L), however, at concentrations less that the 
Part 201 DWC of 6 pg/L, and contamination in lab blanks resulted in the data being qualified as 
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"J = estimated concentration". No other semi-volatile organic compounds were detected in any 
of the groundwater samples, however some detection limits were elevated due to blank 
contamination. Volatile organic compounds were detected but concentrations did not exceed 
their respective Part 201 DWC. Cadmium and lead were not detected in the samples. 

4.0 Problems Encountered 

On April 7, 2014, the Site compressor failed and CRA called Ingersoll Rand to troubleshoot the 
issue. 

On May 14, 2014, CRA inspected the compressor drive belt which revealed that the belt was 
beginning to deteriorate and shred. CRA shut the system down to prevent any possible damage 
that could have occurred if the belt broke while spinning. 

5.0 Corrective Measures to Rectify Problems 

On April 7, 2014, ingersoll Rand was contacted for a service call to diagnose issues with the site 
compressor, ingersoll Rand was able to visit the site the following day and diagnosed the 
problem as a bad motor starter. A new part was placed on order and the part arrived the 
following day, April 9, 2014. The new motor starter was installed and the system was restarted 
on April 9, 2014. 

After an inspection of the compressor drive belt on May 14, 2014 a new belt was ordered to 
replace the older, damaged belt. A new belt arrived and was installed on May 19, 2014. The 
system was restarted on May 19, 2014. 

6.0 Contacts and Significant Correspondence with Pubiic Representatives 

Communication Date 
Subject of 

Correspondence/Discussion 

Quarterly Report May 10, 2014 Report No. 126 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDEQ) 
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7.0 Planned Upcoming Activities/Schedule 

Landfill and groundwater component activities planned for the third quarter of 2014: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The third quarter groundwater sampling event is scheduled for the week of August 11, 2014 

• The wells to be sampled in the third quarter of 2014 are listed in Table 6 

• Obtain property access to install vertical aquifer sampling (VAS) boreholes and monitoring 
wells 

Should you have any questions on the above, please do not hesitate to contact the 
undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

MfL— 
'i^^^art Bartholomy 

AJD/cb/36 
End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Nan Bernado, BASF 
Steve Simpson 
Michael Simpson 
Steven Nadeau, Honigman Miller 
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TABLES 
Pagelofl 

2014 GROUNDWATER SAMPUNG PROGRAM 
RASMUSSEN lANDHUSITE 

LIVINGSTON COUNTY, MICHIGAN 

QuarteflySampBng-VOCs 01 02 03 04 

81-4 
81-8 

CRA-RA-2D 
CRA-RA-5 

CRA-RA-6S 
CRA-RA-7 
CRA-RA-18 
CRA-RAr22 

CRA-RA^230 
CRA-RA-24 

CRA-RA-26D 
CRA-RA-26S 
CRA-RA-27 
CRA-RA-28 
CRA-RA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 

PZ-104 
RA-MW-28 
TEMP-PZ-2 

Annual Landfm Monltarlna Program - VOCs. SVOCs A Metals 

CRA-RA-SS (induded in quarterly sampling) 
CRA-RA-8 

CRArRA-18 (included bi quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

CRA-RA-25 (VOCs only) 
EB-PZ-4 (VOCs only) 
PZ-106 (VOCs only) 

RA-MW-47(VOaonly) 
NewRasmussen Water Supply Well (VOCS only) 
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MONTTORINO V\£LL LOCATION 

682.4$ GROUNDWATER ELEVATION 
(ft AMSL) 

GROUNDWATER CONTOUR 
(ft AMSL) 

GROUNDWATER aOW DIRECTION 

figure 2 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
JUNE 2014 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 
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RASMUSSEN LANDFUX, SITE 
Livingston County, Micliigui 

Lm^Ul Infection Form 

Signature: Inspectorr^^QSj^gjgft^tt. 

Pate: MOMO<V>< ^ 
Time: IQ-.?c? 

Weather Cpnditions: C^ujOiy^ Ml* - Mg<v>A/ ^APecrcn ^oo?j 

Observations 

Erosion-North Face: OK A>-f~ ^MQtJ G<o>Jcir 

Erosion-South Face: 

Erosion-East Face: 

Erosion-West Face: F) Hi 

Erosion-Misc.: K 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: OK. - iJiMTCe. 

Veeetation: ^oct^AA•^Jr 
N 

Siens. Gates. & Fences: F)K 

Actions Taken: 
/Joioi^r 

Recommendations: 
>jo.o£ - l/hiLiC k}££.(?€.p 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

' Lan^Ul Inspection Form 
I 

Inspector: Signature: :fc'. 
Date: u 
Time: ViA -

Weather Conditions: v'O*' 

Observations 

Erosion-Nordi Face: rPic 

Erosion-Sondi Face: 0< 

Erosion-East Face: ^k. 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: ID 12.^ 

Drainage Spilbvays & Outfalls: IPgW 

Roadways: Qtonn -

Vegetation: 

Signs, Gates, & Fences: OK 

Actions Taken: 

T 

Recommendations: 
MftuS. 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Lan^itt Inspection Form 

Inspector: c^Sn^s/^: Signature: 

Date: THUftViP^^r-T, f?,ZoN 
Time: /^QQM 

Weather Conditions: 

Observations 

Erosion-North Face: 

o 

Erosion-South Face: ^ ̂  

Erosion-East Face: 

Erosion-West Face: 

Erosion^Misc.: ^K. 

Storm Water Ponds: f)K. 

Drainage Spillways & Outfalls: n\C. 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: OK 

Actions Taken: 
—— 

Recommendations: 
Ar Trtf^ 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Lan^Ul Inspection Form 

InspectoRSignature: 

Date: 2o 
Time: »'.OQ>VJ^ 

Weather Conditions: 

Observations 

Erosion-North Face: ^ K 

Erosion-South Face: FiiC 

Erosion-East Face: 

Erosion-West Face: OK 

Erosion-Misc.: OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: r^nnp 

Vegetation: O.g^v-.s rfne? 

Signs, Gates, & Fences: OK 

Actions Taken: 
Mflhtis: 

Recommendations: 
Mrtxtg: nr 



RASMUSSEN LANDFDLIL SITE 
Livingstoii County, Michigan 

LantfUlIns^pectionForm 

Inspector:Signature:^ jQXu^-tiL 

Date: ) "Z-C? IH 
Time: 3'.on 

Weather Conditions: 

Obseryations 

Erosion-North Face: tOK 

Erosion-South Face: Of^ 

Erosion-East Face: /VK 

Erosion-West Face: (OK 

Erosion-Misc.: 6K 

Storm Water Ponds: LJ^T 

Drainage Spillways & Outfalls: uJ^T 

Roadways: (DK . 

Vegetation: ^<30T7 

Signs, Gates, & Fences: OK 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingstoii County, Mich^iw 

Lan^ill Inspection Form 

IngpectoKc5n£ty<^ Signature; 

Date: 2^^ ZOry 
Time: 

Weather Conditions: ^ Cxaorr^ ̂  Unu.n 

Observationg 

Erosion-North Face: ^K. 

Erosion-South Face: <^k 

Erosion-East Face: d 

Erosion-West Face: QK 

Erosion-Misc.: QK 

Storm Water Ponds: u)^ 

Drainage Spillways & Outfalls: 

Roadways: <^K- ^gA3S ("JLTT 

Vegetation: MoiUi<t6t r^€:€^i?Cf? 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



Rasmussen 32504 
Ozone Sparge System Inspection 

PATE 
OPERATOR SIGNATURE 

AirCompreraor 

Output Pressure psi no no 1 ro ira I/O 
Temperature F 
Run Time hours ?fl05£>,. tMLO 

Air Sep 

Receiver Pressure psi <7. "Ct, .-TV 
Feed Air Pressure psi ito /JO no n/) no 
C^le Pressure psi TO AC 
Holding Tank Pressure psi H7 tyz. Hi HT. 
RunTime hours '»n/A'3.^ ^Q^UIQ 

Air Dryer 

Temp, indicator - color Agtfghl rrBy>^ 

Ozone Generator 

Oxygen Supply, LPM T- 7- T- 8 
% 03 capacity ^ H< HJT H5 
Regulator #1 psi %< 3A SH 
Regulator #2 psi i.2. •2JL Z2_ 27 
Alarm Reading ppm, 03 
Zone On 1 ' •z. f 
Zone Time hours ''A 'fr. >L 

Distribution Panel 

CFM /0.ft JO.8 
03 Feed Cone. Ppm 03 

Gommente; f -pUk^H ftg- 7 fal CMxh( ^eii. .Pf/i<Tf> 'fiftp 
fM. 



Rasmussen 32504 
Ozone Sparge System Inspection 

AirComprassor 

Output Pressure psi no HO 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi ^2. 
Feed Air Pressure psi nn 
Cycie Pressure psi 7h 
Holding Tank Pressure pSi H7. 
RunTime hours 

AlrDryer 

Temp, indteator-color 

Ozone Generator 1 
Oxygen Supply, LPiM 
% 03 capacity 
Regulator #1 psi 
RegUiator #2 psi Z2 
Alarm Reading ppm, 03 
Zone On 1 
Zone Time hours 

Distribution Panel 

CFM 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozoiie Sparge SystBin Inspection 

DATE 
OPERATOR SIGNATURE 

.gQ'y-

Air Compressor 

Output Pressure psi Itn no 
Temperature F 
Run Time hours <?/4ry7-

Air Sep 

Receiver Pressure psi <-7 
Feed Air Pressure psi Hn MO no 
Cycie Pressure psi T-A 70 
Hoidina Tank Pressure psi H7 U2. 
RunTime hours 

AlrDrvsr 

Temp, indicator-oolor Geftoj 

Ozone Gensnrtor 
* 

Oxygen Supply. LPM T- T- T-
% 03 capacity MS- n<-
Rieguiator#1 psi 3a 
Regulator #2 psi Zfa Z2-
Alarm Reading ppm, 03 
Zone On 3 . 1 2. 
Zone Time hours z i/2_ 'fr, 

DMrlbiitlon Panel 

CFM Art 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: Z3 DATE: 

WELL ID GFM @ DIST. RSI WELL WELL ID CFMSDIST. PSieWELL WELL ID CFMfiDIST. PSieWELL 
PANEL PANEL PANEL 

SW.1 0 SW-1 SW-1 ^.:7 % 
SW-2 f SW-2 0'® SW-2 0 
SW-3 n SW-3 o-ft SW-3 14 
SW-4 o.ft SW-4 0.0 SW-4 
SW-5 IL. SW-5 O.-?- SW-5 <<« 
SW-6 O.A SW-S SW-6 n.<h H 
SW-7 A.P, SW-7 )< SW-7 n.9> If 
SW-8 SW-8 SW-8 — 

SW^9 - - SW-9 - — SW-9 •- — 

SW-10 - - SW-10 - «. SW-10 , — -
SW-11 - - SW-11 " - SW-11 _ — 

SW-12 6.1- . H SW-12 SW-12 n.T-
.SW-13 <D.T SW-13 SW-13 ^ • -
SW-14 SW-14 SW-14 
SW-15 - - SW-15 - — SW-15 * — 

SW-i6 — - SW-16 - — SW-16 - — 

SW-17 1"* SW-17 SW-17 0.0 n- - -
SW-18 fl."* zo SW-18 o.e 2JO SW-18 zo 
SW-19 SW-19 «-? »?• SW-19 o.ft IG 
SW-20 /O.F) IT SW-20 n.'h '7- SW-20 
SW-21 — SWr21 SW-21 — 

SW-22 6.^ W SW-22 H SW-22 
SW-23 SW-23 (5.Fi SW-23 If 
SW-24 fU SW-24 0.^ SW-24 rt.ft )5r 
SW-25 SW-25 /V SW-25 rt.ft 15 
SW-26 SW^26 ^ • SW-26 rt.ft 
SW-27 o.ft > SW-27 SW-27 n.-i- 6 
SW-28 Q.I- SW-28 -V SW-28 n.ft lo 
SW-29 Q.ft SW-29 ^.0 6 SW-29 Oft 
SW-30 SW-30 SW-30 -





-Ift-ZSE 

-SAaC 

BA-gf 
TZA-gft 

BAaei 

Siait 
-MukZl. 

Mfchas: 
Mri-ff>. 

_Ajfei-?e 
M|»I-«|. 

^'i'' •.. .••' •»»• 



















CONESTOGA-ROVERS 
& ASSOCIATES 

October 10, 2014 

651 Colby Drive, Waterioo, Ontario, N2V102 
Telephone: (519)884-0510 Fax: (519)884-0525 
www.CRAworld.com 

Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Calne: 

Re: Progress Report No. 128 
Groundwater and Landfill RD/RA 
Reporting Period: July 1 through September 30,2014 
Rasmussen Landfill (Site). Livingston Co.. Michigan 

1.0 Introduction 

This Progress Report Is submitted In accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting 
period and describes the activities to continue or which are scheduled to start during the next 
reporting period. 

2.0 Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on August 18, 2014. The 
corresponding groundwater contour map Is provided on Figure 1. 

CRA collected quarterly groundwater samples on August 18 and 19, September 2 and 3, and 
September 11 and 12,2014 consistent with the Groundwater Remediation Monitoring 
Program. The results from these samples are discussed below. 

ISO 9001 
OESlgH 
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2.2 Reports 

Quarterly Progress Report No. 127 was submitted to U5EPA and Michigan Department of 
Environmental Quality (MDEQ) on July 10, 2014. 

3.0 Summary of Findings 

The results of the third quarter 2014 sampling are provided in Tables 1 through 5. Figure 2 is a 
Site location map showing the wells included in quarterly Groundwater Remediation 
Monitoring Program and the annual Landfill Monitoring Program. 

During the third quarter 2014 sampling, five of the 25 monitoring wells sampled had 
Compounds of Concern (CQCs) at concentrations above generic Part 201 Drinking Water 
Criteria (DWC). 

Specifically, the five monitoring wells with CQCs exceeding DWC are: 

CRA-RA-22 5.6 pg/L vinyl chloride 

CRA-RA-24 6.0 pg/L vinyl chloride 

CRA-RA-26S 99 pg/Ltrichloroethene 

CRA-RA-27 8.9/8.9 pg/L vinyl chloride (duplicate sample) 

CRA-RA-30 3.6 pg/L vinyl chloride 

There were seven monitoring wells that had CQCs above Part 201 DWC during the second 
quarter 2014 sampling event. Changes from the previous quarter groundwater samples 
include: 

• Vinyl chloride from monitoring well 81-4 decreased from 2.6 pg/L, which exceeds the 
current DWC of 2 pg/L, in June 2014 to 1.6 pg/L in September 2014. 

• Trichloroethene from monitoring well CRA-RA-23D decreased from 5.1 pg/L, which exceeds 
the current DWC of 5 pg/L, in June 2014 to 4.0 pg/L in September 2014. 

WoridwM* Engineering, Environmental, Construction, and IT Services 
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Lower Aquifer monitoring well RA-MW-47 serves as a sentry well for the Lower Aquifer. An 
annual groundwater sample was collected from RA-MW-47 during the third quarter 2014 
sampling. No COCs were detected in the groundwater samples collected from this well. 

CRA did not collect the annual Rasmussen residential water well sample in the third quarter 
2014 because the plumbing system is disconnected pending a repair. CRA will attempt to 
collect the annual Rasmussen residential water well sample during Q4 2014, pending repair of 
the plumbing system. 

COC Contours 

The Rasmussen Site Remediation Group (RSRG) provides contour maps of current COC 
distribution following completion of the third quarter sampling. CRA prepared an update of 
COC distribution based on data collected in 2013 in Progress Report No. 124 (CRA, 
October 2013). The 2013 COC plume map is provided on Figure 3. Figure 4 provides a COC 
plume map based on the data collected in 2014. There were minor changes in the 
concentration of COCs in 2014 as compared to 2013, as follows: 

Vinyl Chloride 

Monitoring 
Well 

Q3 2013 
Result (fig/L) 

Q32014 
Result {f»g/l) 

CRA-RA-22 7.3 5.6 

CRA-RA-24 5.0 6.0 

CRA-RA-27 12 8.9/8.9 

CRA-RA-28 1.1 ND(l.O) 

CRA-RA-30 3.3 3.6 

EB-PZ-4 2.2 ND(1.4) 

81-4 2.5 1.6 

'^'-duplicate sample 

The concentration of vinyl chloride in the groundwater samples collected from EB-PZ-4 
decreased from 2.2 iig/L in 2013 to less than the method detection limit (1.0 |ag/L) in 2014, 
eliminating the isolated detection of vinyl chloride near EB-PZ-4. Similarly, the concentration of 

Woridwide Engineering, Environmental, Conetructlon, and IT Servlcee 
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vinyl chloride at 81-4 decreased from 2.5 ^g/L In 2013 to 1.6 ^g/L In 2014, which Is less than the 
Part 201 DWC for vinyl chloride. This reduced the lateral extent of the vinyl chloride plume 
near 81-4. 

Trichloroethene 

Monitoring 
Weii 

Q32013 
Result (fjg/L) 

Q.3201A 
Result (fjg/L) 

CRA-RA-23D 5.9 4.0 

CRA-RA-26S 95 99 

The COC plumes are relatively stable. The trichloroethene concentration at CRA-RA-23D 
decreased from 5.9 |ag/L 4.0 ̂ g/L, which is less than the DWC of 5 (xg/L 

Trend Analysis 

CRA completed trend analysis for benzene, trichloroethene and vinyl chloride data from 
monitoring wells Included In the Groundwater Remediation Monitoring Program and the 
Annual Landfill Monitoring Program. Analysis of trends In the last eight monitoring events 
provides Insight Into recent changes In COC concentrations. Tables 6 through 8 provide a 
summary of the trend analyses. 

CRA did not Identify any increasing or decreasing trends in the benzene and trichloroethene 
data from the last eight monitoring rounds, primarily because these compounds are detected 
regularly at only a few locations. CRA Identified four locations where vinyl chloride results are 
decreasing; 81-4, CRA-RA-22, CRA-RA-27, and CRA-RA-28. CRA did not identify any increasing 
trends in the vinyl chloride data. The lack of trends reflects relatively stable plume conditions 
over the last two years, except for the vinyl chloride plume, which Is degrading. 

4.0 Problems Encountered 

Other than several weather-related power Interruptions, no problems were encountered with 
respect to the operation and maintenance of the ozone treatment system during the fourth 
quarter 2013. 

WOrtdwide Engineering, Environmental, Conetniction, and IT Sarvlcet 
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5.0 Corrective Measures to Rectify Problems 

No corrective measures were Implemented with respect to the operation and maintenance of 
the ozone treatment system during the fourth quarter 2013. 

6.0 Contacts and Significant Correspondence with Public Representatives 

Communication Date Subject of Correspondence/Discussion 

Quarterly Report July 10, 2014 Report No. 127 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDEQ). 

Emails July 29, 2014 to 
August 8, 2014 

Emails with USEPA and Group to select 5 year 
Site meeting date. 

4'^ Five Year Site 
Visit 

August 25, 2014 Site inspection with Mr. H. Caine (USEPA), 
Mr. K. Krawczyk (MDEQ) and Kim Hiiler 
(Livingston County Road Commission). Mr. S. 
Nadeau (Honigman), Mr. J. Bartholomy (CRA), 
and Mr. S. Rapai (CRA) for the Rasmussen Site 
Remediation Group. 

email September 8,2014 Recap of Site meeting with Livingston County 
from Mr. H. Caine (USEPA). 

7.0 Planned Upcoming Activities/Schedule 

Landfill and groundwater component activities planned for the third quarter of 2014: 

• Continue the operation of ozone sparging system 

• Continue to monitor for the presence of ozone at each sparge vault 

• The fourth quarter groundwater sampling event is scheduled for the week of December 8, 
2014 

• The wells to be sampled in the fourth quarter of 2014 are listed in Table 5 

Worldwide Engineering, Environmental, Construction, and IT Services 
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• Apply to the Livingston County Road Commission for access to install vertical aquifer 
sampling (VAS) boreholes and monitoring wells in the Spicer Road right of way 

Should you have any questions on the above, please do not hesitate to contact the 
undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

AJD/cb/37 
End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Nan Bernado, BASF 
Steve Simpson 
Michael Simpson 
Steven Nadeau, Honigman Miller 

Worldwide Engineering, Environmental, Construction, and IT Services 
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m^&irnJirw 

• MONITORING V«LL LOCATION 

• QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL LANDFia 
MONITORING PROGRAM 

figure 1 

2014 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 
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TAB1E5 
Pagelofl 

2014 GROUNDWATER SAMPUNG PROGRAM 
RASMUSSEN IANOHU.SITE 

UVINGSrON OOUNIY, MICHIGAN 

Qfjarteriy Sampling-VOCs 

81-4 
81-8 

CRA-RA-2D 
CRA-RA-5 

CRA-RAGS 
CRAGA-7 

CRA-RA-18 
CRA-RA-22 

CRA-RA-23D 
CRA-RA-24 

CRA-RA-260 
CRA-RA-2GS 
CRA-RA-27 
CRA-RA-28 
CRA4iA-29 
CRA-RA-30 
CRA-RA-31 
CRA-RA-32 

PZ-U>4 
RA-MW-28 
TEMP-PZ-2 

01 02 

• VQCs,S)/QCstMt(ab 

CRA-RA-65 (liiduded In quarterly sampling) 
CRA-RA-8 

CRA-RA-18 (Induded In quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

03 

CRA-RA-25 (VOCs only) 
E84>Z-4(yoaonly) 
PZ-106 (VOCs only) 

RA-MW-47 (VOCS only) 

NewRa 

04 

Water Supply Well (VOCs only) 



Page 1 of 1 
TABLES 

CONCENTRATION vs. TIME TREND TESTS RESULTS 
FOR CURRENT GROUNDWATER MONITORING DATA 

RASMUSSEN LANDFILL SITE 
LIVINGSTON COUNTY. MICHIGAN 

Bemene 

Mann-Kendall Trend test 
Wen Number of Percent Stotfrtfc Pmbabmty Conclusion 

Samples Nan-Detect 

sw 8 100% No detected results 
81-8 8 100% — — No detected results 
CRA-RA-2D 8 100% — — No detected results 
CRA-RA-5 8 100% — — No detected results 
CRA-RA-6S 8 100% — — No detected results 
CRA-RA-7 8 100% — - No detected results 
CRA-RA-8 8 10096 — — No detected results 
CRA-RA-18 8 10096 — — No detected results 
CRA-RA-19S 8 10096 — - No detected results 
CRA-RA-20 8 10096 — - No detected results 
CRA-RA-22 8 10096 — - No detected results 
CRA-RA-23D 8 10096 — - No detected results 
CRA-RA-24 8 10096 — — No detected results 
CRA-RA-25 . 8 7596 — - Over 50% non-detects 
CRA41A-26D 8 10096 — - No detected results 
CRA-RA-26S 8 10096 - • - No detected results 
CRA-RA-27 8 10096 — — No detected results 
CRA-RA-28 8 10096 - - No detected results 
CRA-RA-29 8 10096 - - No detected results 
CRA-RA-30 8 10096 — — No detected results 
CRA-RA-31 8 10096 — - • No detected results 
CRA-RA-32 8 10096 — — No detected results 
EB-PZ-4 8 10096 — - No detected results 
P2-104 8 10096 — - No detected results 
P2-106 8 10096 — - No detected results 
RA-MW-28 8 10096 — — No detected results 
RA-MW-47 8 10096 — - No detected results 
Stanley Rasmussen 8 10096 - - No detected results 
tEMP-PZ-2 8 100% — - No detected results 

CRA 032804Caln»37>7bW4 



TABLE 7 
Page 1 of 1 

CONCENTRATION vs. TIME TREND TESTS RESULTS 
FOR GROUNDWATER MONITORING DATA 

RASMUSSEN LANDFILL SITE 
LIVINGSTON COUNTY, MICHIGAN 

Trkhhmethene 

MmihKendaK Trend test 
Well Number of raycwfic Stadstk PraboMMy Conclusion 

Samples Non-Detect 

81-4 8 100% No detected results 
81-8 8 100% — — No detected results 
CRA-RA-2D 8 100% — — No detected results 
CRA-RA-5 8 100% - - No detected results 
CRA-RA-6S 8 100% — - No detected results 
CRA-RA-7 8 100% — — No detected results 
CRA-RA-8 8 100% — — No detected results 
CRA-RA-18 8 100% — — No detected results 
CRA-RA-19S 8 100% — — No detected results 
CRA-RA-20 8 100% — — No detected results 
CRA-RA-22 8 100% — - No detected results 
CRA-RA-23D 8 13% -6 0.530 No trend Identified 
CRA-RA-24 8 100% — - No detected results 
CRA-RA-25 8 10096 — - No detected results 
CRA-RA-26D 8 10096 — - No detected results 
CRA-RA-26S 8 096 6 0.530 No trend Identified 
CRA-RA-27 8 10096 - — No detected results 
CRA-RA-28 8 10096 — — No detected results 
CRA-RA-29 8 10096 — — No detected results 
CRA-RA-30 8 10096 — — No detected results 
CRA-RA-31 8 10096 — — No detected results 
CRA-RA-32 8 10096 — — No detected results 
EB-PZ-4 8 8896 — — Over 5096 non-detects 
PZ-104 8 10096 — — No detected results 
PZ-106 8 10096 — — No detected results 
RA-MW-28 8 10096 — — No detected results 
RA-MW-47 8 10096 — - No detected results 
Stanley Rasmussen 8 10096 - - No detected results 
TEMP-PZ-2 8 10096 — - No detected results 

aiA032SO«Mn^-JbUM 



Page 1 of 1 
TABLES 

CONCENTRATION vs. TIME TREND TESTS RESULTS 
FOR CURRENT GROUNDWATER MONITORING DATA (LAST 8 DATA POINTS) 

RASMUSSEN LANDFILL SITE 
LIVINGSTON COUNTY, MICHIGAN 

Vinyl ChhrUe 

Mann-Kendall Tnnd test 
Mteli PMVff Numberaf fVrCvfn Statistic Probability Conclusion 

Samples Nan-Delect 

81^ 8 13% -22 0.009 Decreasing Trend 
81-8 8 100% — - No detected results 
CRA-RA-2D 8 100% — — No detected results 
CRA-RA-5 8 100% — — No detected results 
CRA-RA-8S 8 63% — — Over 50% non-detects 
CRA-RA-7 8 100% — — No detected results 
CRA-RA-8 8 100% — — No detected results 
CRA-RArl8 8 100% — — No detected results 
CRA-RA-19S 8 100% — No detected results 
CRA-RA-20 8 100% — — No detected results 
CRA-RAr22 8 13% -18 0.035 Decreasing Trend 
CRA-RA-230 8 100% — — No detected results 
CRA-RA-24 8 0% -6 0.536 No trend Identified 
CRA-RA-25 8 75% — — Over 50% non-detects 
CRA-RA-26D 8 100% — — No detected results 
CRA-RA-26S 8 100% — — No detected results 
CRA-RA-27 8 0% -20 0.017 Decreasing Trend 
CRA-RA-28 8 38% -20 0.015 Decreasing Trend 
CRA-RA-29 8 100% — — No detected results 
CRA-RA-30 8 0% -9 0.308 No trend Identified 
CRA-RA-31 8 100% — No detected results. 
CRA-RA-32 8 100% — — No detected results 
EB-PZ-4 8 50% 5 0.610 No trend Identified 
PZ-104 8 88% — — Over 50% non-detects 
PZ-106 8 100% — — No detected results 
RA-MW-28 8 100% — — No detected results 
RA-MW-47 8 100% — — No detected results 
Stanley Rasmussen 8 100% - - No detected results 
TEMP-PZ-2 8 100% - - No detected results 

CRA 03260«Mn»OT-TllM« 
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Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

Z^ZOi4 v^uT T- ZPH 

Air Compressor 

Output Pressure psi no l|r> )\o no 
Temperature F 
Run Time hours «»l7SO 

Air Sep 

Receiver Pressure psi So -r4 
Feed Air Pressure psi no na }\t> ;ic? /lO 
Cycle Pressure psi 7o To TO TO To 
Holding Tank Pressure psi Ho HZ. HZ- HZ. 
Run Time hours 2f.fi 

Air Dryer 

Temp, indicator - color 

Ozone Generator 

Oxygen Supply, LPM 1- T- 4- 4-
% 03 capacity H-r HS 
Regulator#! psi 
Regulator #2 psi -z-z- zrz 2.'Z_ zz. Z7_ 
Alarm Reading ppm, OS 
Zone On 1 •z. 3 \ 3 
Zone Time hours Wz '/z_ 2-

Distribution Panel 

CFM C>.iK O.9. (D^A 
03 Feed Gone. Ppm 03 

Comm.nt»: I HiCgg iJciZgr /J>tgiwai^g ggu.*.-Typ 
/AJ )in^V -A/1A>MV 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

1 
Air Compressor 

Output Pressure psi 110 )in )\o no 1 in 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi JTW ^2. ^(/t 

Feed Air Pressure psi no tm no no no 
Cycle Pressure psi TO TO TO To 
Holding Tank Pressure psi «-;7. W-L ^7 vz. yz-
Run Time hours T-iOT^.G 

Air Dryer 

Temp. Indicator - color CI^££A 

Ozone Generator 

Oxygen Supply, LPM 1 T- T- T-
% 03 capacity H5 v-r wr 
Regulator #1 psi 3% TfT 
Regulator #2 psi ZZ, Z2 ^2_ 
Alarm Reading ppm, 03 - - — 
Zone On 3 I 5 
Zone Time hours f 7^ 

Distribution Panel 

CFM <D.« 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE tip //)N 
OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi nC nn 
Temperature F 
Run Time hours 

Air Sep 

Receiver Pressure psi 
Feed Air Pressure psi WO 1 JO 
Cycle Pressure psi To 
Holding Tank Pressure psi M7 M7-
Run Time hours 0 

Air Dryer 

Temp. Indicator - color r,a££A 

Ozone Generator 

Oxygen Supply, LPM 1-
% "C/i t,?rpac;fty HT 
Regulator#! psi 32. 
Regulator #2 psi it 21 
Alarm Reading ppm, 03 
Zone On 1 r 
Zone Time hours V7 

Distribution Panel 

GFM 
03 Feed Cone. Ppm 03 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: UJiCP. AJtu ZD i1k)ft^.Puu ZLJo DATE: 5«£:rr. 

WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI@WELL WELL ID CFM @ DIST. PSI@WELL 
PANEL PANEL PANEL 

SW-1 1- SW-1 SW-1 (S.ft ft 
SW-2 P. -h SW-2 ft SW-2 O.ft T 
SW-3 r).«s SW-3 /O.P n SW-3 ro.:jL W 
SW-4 /•T SW-4 fO.% 

' 1 
11^ SW-4 IT 

SW-5 SW-5 7i SW-5 (9. ft ;/r 
SW-6 SW-6 rt.Pi SW-6 J< 
SW-7 (O.ft SW-7 n.j- ]< SW-7 /T 
SW-8 SW-8 SW-8 -

SW-9 SW-9 — ,— SW-9 — — 
SW-10 - SW-10 — — SW-10 - — 
SW-11 - — SW-11 — — SW-11 — 
SW-12 !<• SW-12 M SW-12 n.ft n 
SW-13 ^ 1- z. SW-13 rn.-T- 3 SW-13 co.l-
SW-14 —• SW-14 SW-14 
SW-15 - SW-15 — — SW-15 — 
SW-16 SW-16 " SW-16 — 

SW-17 1 1- SW-17 IT SW-17 
SW-18 zo SW-18 20 SW-18 2.0 
SW-19 rf) ft 1?" SW-19 (D.P 1? SW-19 <0.1 /7 
SW-20 n.Pv SW-20 /T- SW-20 If-
SW-21 SW-21 SW-21 — 
SW-22 I'? SW-22 W SW-22 IT 
SW-23 /0.7- SW-23 i> SW-23 n.ZL /T 
SW-24 <0.7- fl- SW-24 SW-24 /-r 
SW-25 \h SW-25 0,1- /<' SW-25 . 
SW-26 p.p. SW-26 <D-^' 3 SW-26 3 
SW-27 SW-27 Uf SW-27 ? 
SW-28 O.Pi SW-28 (D.'R (a SW-28 G.t) 
SW-29 (a SW-29 T SW-29 
SW-30 SW-30 SW-30 • 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;Signature:^^ {itt^ 

Date: T ZJO\^ 
Time: 

Weather Conditions: ^^ A<^'' 

Observations 

Erosion-North Face: (OK 

— 

Erosion-South Face: QK 

Erosion-East Face: 

Erosion-West Face: 

Erosion-Misc.: 

Storm Water Ponds: - AJQ 

Drainage Spillways & Outfalls: 

Roadways: Cary^jy 

Vegetation: <<iQr^C> 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: 

Date: 
Time: yiy-K 

Weather Conditions: c'5o»J 

Observations 

Erosion-North Face; OK 

Signature: 

Erosion-South Face: <0/c 

Erosion-East Face: C)]<^ 

Erosion-West Face: 0]C 

Erosion-Misc.: CPK. 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: CAOCU 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector; Signature: 

. y > ii~ • > i * Date: f\^U\3*?T /.f? 2o/^ 
Time: .3:Q/) 

Weather Conditions: 

Observations 

Erosion-North Face: tOk" 

Erosion-South Face: (bfC 

Erosion-East Face: 

Erosion-West Face: {^K 

Erosion-Misc.: OK 

Storm Water Ponds: Jp)Z>^ 

Drainage Spillways & Outfalls: 'VyZ.'^ 

Roadways: 

Vegetation: di^nnp 

Signs, Gates, & Fences: dfOOO 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: SftLvC Signaturej^ ^ 

.. / Date: ZO\^ 
Time: T.tn 

Weather Conditions: ^5^* 

Observations 

Erosion-North Face: €>Ki 

Erosion-South Face: Oy< 

Erosion-East Face: Cf>^< 

Erosion-West Face: 0*<-

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: ^ocOO 

Signs, Gates, & Fences: Cji^Op 

Actions Taken: 
^A-^A-K1€:U iJF 3)ZO^f~l ^ 3U}UP/A^ 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingstoii County, Michigan 

Landfill Inspection Form 

Inspector;, SiCTature:..^Ijv^ 

Date: ^ . < 
Time: 10\ oop^f\ 

Weather Conditions: ("^un 

Observations 

Erosion-North Face: (IP/c" 

Erosion-South Face: C>K 

Erosion-East Face: 

Erosion-West Face: (PK 

Erosion-Misc.: 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 
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CONESTOGA-ROVERS 
& ASSOCIATES 

January 8, 2015 

651 Colby Drive. Waterioo, Ontario, N2V 102 
Telephone: (519)884-0510 Fax: (519)884-0525 
www.CRAworld.com 

Reference No. 032504-15 

Mr. Howard Caine 
United States Environmental Protection Agency 
Region V (SR-6J) 
77 W. Jackson Boulevard 
Chicago, Illinois 
60604 

Dear Mr. Caine: 

Re: Progress Report No. 129 
Groundwater and Landfill RD/RA 
Reporting Period: October 1 through December 31, 2014 
Rasmussen Landfill (Site). Livingston Co., Michigan 

1.0 Introduction 

This Progress Report is submitted in accordance with Paragraph 26 of the Consent Decree, Civil 
Action No. 92 40071. This report summarizes the activities performed during the reporting 
period and describes the activities to continue or which are scheduled to start during the next 
reporting period. 

2.0 Activities Performed During this Reporting Period 

2.1 Operation and Maintenance 

The quarterly round of groundwater elevations were measured on December 4, 2014. The 
corresponding groundwater contour map is provided on Figure 1. 

CRA collected quarterly groundwater samples on December 9 through 12, December 15 and 16, 
2014 consistent with the Groundwater Remediation Monitoring Program. The results from 
these samples are discussed below. 

•Uilfllil ttllMll IM 

ISO 9001 

Worldwide Engineering, Environmental, Construction, and IT Services 
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CONESTOGA-ROVERS 
& ASSOCIATES 

January 8, 2015 Reference No. 032504-15 
-2-

2.2 Reports 

Quarterly Progress Report No. 128 was submitted to USEPA and Michigan Department of 
Environmental Quality (MDEQ) on October 10, 2014. 

3.0 Summary of Findings 

The results of the fourth quarter 2014 sampling are provided in Tables 1 through 5. Figure 2 is a 
Site location map showing the wells included in the quarterly Groundwater Remediation 
Monitoring Program and the annual Landfill Monitoring Program. 

During the fourth quarter 2014 sampling, five of the 21 monitoring wells sampled had 
Compounds of Concern (COCs) at concentrations above generic Part 201 Drinking Water 
Criteria (DWC). 

Specifically, the five monitoring wells with COCs exceeding DWC are: 

CRA-RA-22 4.0 pg/L vinyl chloride 

CRA-RA-24 5.3 ng/L vinyl chloride 

CRA-RA-26S 86/85 \xg/l trichioroethene (duplicate sample) 

CRA-RA-27 11 pg/L vinyl chloride 

CRA-RA-30 3.3 pg/L vinyl chloride 

These were the same five monitoring wells that had COCs above Part 201 DWC during the third 
quarter 2014 sampling event. COC concentrations detected in these wells during fourth quarter 
2014 sampling were similar to COC concentrations detected in these wells during third quarter 
2014 sampling. 

CRA did not collect the annual Rasmussen residential water well sample in the fourth quarter 
2014 because the plumbing system is disconnected pending a repair. CRA will attempt to 
collect the annual Rasmussen residential water well sample during 012015, pending repair of 
the plumbing system. 

Woridwide Engineering, Environmental, Construction, and FT Servlcoa 
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4.0 Problems Encountered 

Other than several weather-related power Interruptions, no problems were encountered with 
respect to the operation and maintenance of the ozone treatment system during the fourth 
quarter 2014. 

5.0 Corrective Measures to Rectify Problems 

CRA visited the Site and re-started the treatment system after each power outage. No 
corrective measures were implemented with respect to the operation and maintenance of the 
ozone treatment system during the fourth quarter 2014. 

6.0 Contacts and Significant Correspondence with Public Representatives 

Communication Date Subject of Correspondence/Discussion 

Quarterly Report October 10, 2014 Report No. 128 submitted to Mr. H. Caine 
(USEPA) and Mr. K. Krawczyk (MDEQ). 

email November 17, 2014 inquiry from Mr. Howard Caine regarding the 
application for permit for to work in the right of 
way 

email December 8, 2014 Inquiry from Mr. Howard Caine regarding the 
application for permit for to work in the right of 
way 

7.0 Planned Upcoming Activities/Schedule 

Landfill and groundwater component activities planned for the first quarter of 2015: 

Continue the operation of ozone sparging system 

Continue to monitor for the presence of ozone at each sparge vault 

The first quarter groundwater sampling event is scheduled for the week of March 2, 2015 

Worldwide Engineering, Environmental, Conatructlon, and rr Servlcee 
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• The wells to be sampled in the first quarter of 2015 are listed in Table 5 

• Apply to the Livingston County Road Commission for access to install vertical aquifer 
sampling (VAS) boreholes and monitoring wells in the Spicer Road right of way 

Should you have any questions on the above, please do not hesitate to contact the 
undersigned. 

Yours truly, 

CONESTOGA-ROVERS & ASSOCIATES 

Bart Bartholomy 

AJD/ac/38 
End. 

cc: Mike Stoelton, JCI 
Chuck Pinter, Ford 
Nan Bernado, BASF 
Michael Simpson 
Steven Nadeau, Honigman Miller 

Wortdwlde Engineering, Environmental, Conetructlon, and IT Services 



MONITORING WELL LOCATION 

QUARTERLY GROUNDWATER 
REMEDIATION MONITORING 
PROGRAM 

ANNUAL GROUNDWATER 
REMEDIATION MONFTORING 
PROGRAM 

ANNUAL LANDRLL 
MONITORING PROGRAM 

figure 1 

2014 GROUNDWATER MONITORING PROGRAMS 
RASMUSSEN LANDFILL SITE 

Livingston County, Michigan 

32504-15(CAIN038)GN-WA001 DEC 23/2014 



LEGEND 

• MONITORING WELL LOCATION 

68252 GROUNDWATER ELEVATION 
(ft. AMSL) 

GROUNDWATER CONTOUR 
(ft. AMSL) 

GROUNDWATER FLOW DIRECTION 

figure 2 

GROUNDWATER ELEVATION CONTOURS (UPPER AQUIFER) 
DECEMBER 2014 

RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

32504-15(CAIN038)GN-WA002 DEC 23/2014 
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TABLES 
Pagelofl 

2015 GROUNDWATER SAIMPUNG PROGRAM 
RASMUSSEN lANOniL SUE 

UVINGSTON COUNTY, MICHIGAN 

<hionerfySamp»ig-VOa 01 

81-8 
CIWWIA-2D 
CRA-RA-S 

CRA-RAGSjAlf® 
CRA-RA-7li/^»^ . -
CRA-RA-18 
CiV^RA-22 0i 

CRA-RA.23D 
CRA-RA-24 fr ^ 

CRA-RA-26D 
CRA-RA-26S 
CRARA-27 
CRAAA-28A#r 
CRA-RA-29 
CMrMrX^L 
ClUWIArSl 4^" 
CRA4U-32/#^ 

TEMP-PZ-2 »f 

02 

Annual Landfill Monlterina Program - WCt. SVOQ fl Metak 

CRA-RAr6S (induded in quarterly sampling) 
CRA-RAG 

CRA-RA-18 (Induded in quarterly sampling) 
CRA-RA-19S 
CRA-RA-20 

03 

CRA-RA-25 (VOCs HSf nM EB-P2-4 (VOCs only) 
PZ-106 (VOCs only) rW57 

RA-MW-47 (VOCs only) Xel«lf 4t0f«|f? 

04 

New Rasmussen Water Supply Well (VOCs only) 



Rasmussen 32504 
Ozone Sparge System Inspection 

ATli^ A \ lAf'Ci 
DATE 
OPERATOR SIGNATURE 

Qwvp.zgw ricr,fe,2f'' 
1 

Air Compressor 

Output Pressure psi IIO no no no no 
Temperature F 
Run Time tiours 9^iiS 'iiS'ipo 

Air Sep 

Receiver Pressure psi rc. <7 SCa 
Feed Air Pressure psi no no no nn ;/o 
Cycie Pressure psi To To To To 
Holding Tank Pressure psi HZ tf7 HZ HZ HZ 
Run Time hours HtHtH.R Wuo-z 

Air Dryer 

Temp. Indicator - color GiZ.t£xChJ (jjzecKj CSiZ£d.s] 

Ozone Generator 

Oxygen Supply, LPM 7- T T 
% 03 capacity 45" StT 
Regulator#! psi az 3H-
Regulator #2 psi i.2. ZZ ZH 
Alarm Reading ppm, 03 
Zone On 3 z 1 3 3 
Zone Time hours 1 »'2. ''r Z d-

Distribution Panel 

CFM rt.l?, O.Pi r>.9i 
03 Feed Cone. Ppm 03 

Comments: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 1^^^ OPERATOR SIGNATURE 

Air Compressor 

Output Pressure psi HO WO no no no 
Temperature F 
Run Time hours ^!r20G 

Air Sep 

Receiver Pressure psi n. -w 
Feed Air Pressure psi iin Ho MO no DO 
Cycle Pressure psi Tn 70 70 To 
Holding Tank Pressure psi •47, Ht- H7, 'iT. M2. 
Run Time hours ^*^ICL.L 

Air Dryer 

Temp. Indicator - color C(l££)4 C*<L£C4^ 

Ozone Generator 

Oxygen Supply, LPM P. ft P> ft 
%'C''it,c<pe<c;fiy 'H<r wr W5-
Regulator#! psi 56, %7 35- 3M 
Regulator #2 psi 2-1- 7X. Z.T. tz. 
Alarm Reading ppm, 03 —• 
Zone On 1 z. 3 t » 
Zone Time hours 'ft- Zr »fz_ 

Distribution Panel 

CFM 0.{^ O.P> OJ^ 
03 Feed Cone. Ppm 03 

Comments:0^^ h^Qy/. Vod: 



Rasmussen 32504 
Ozone Sparge System Inspection 

DATE 
OPERATOR SIGNATURE 

L2ez± 

Air Compressor 

Output Pressure psi iin //rO no i\n 
Temperature F 
Run Time hours 9f<^i9 %Q-h] 

Air Sep 

Receiver Pressure psi .^9 
Feed Air Pressure psi no fin no no 
Cycle Pressure psi To In 70 -ho 
Holding Tank Pressure psi nz HZ HZ 
RunTime hours 

Air Dryer 

Temp. Indicator - color <jif22CNj QoxSiChi Cillt£6>i 

Ozone Generator 

Oxygen Supply, LPM ft ft ft 
% 03 capacity 4T H^ 
Regulator#! psi ^5- 3H 3*7 
Regulator #2 psi Z'b ZZ 27. 
Alarm Reading ppm, OS — — 
Zone On 3 2- 1 I 

Zone Time hours 'Z- ''z. "2 

Distribution Panel 

CFM O.ft <3-g) <9.& 
OS Feed Cone. Ppm OS 

Comments: 



SPARGE WELL PRESSURE READINGS 
RASMUSSEN SITE 

CRA PROJECT #32504 

DATE: DATE: AJO/ i Z.1 DATE: -Dtai.. 11,12-, 

WELL ID CFM @ DIST. PS! @ WELL WELL ID CFM @ DIST. PSI @ WELL WELL ID CFM @ DIST. PSI@WELL 
PANEL PANEL PANEL 

SW-1 SW-1 ft SW-1 0-8 ft 
SW-2 ft SW-2 SW-2 ©.ft ft 
SW-3 SW-3 H SW-3 H 
SW-4 O.ft N SW-4 o.<\ IT SW-4 13 
SW-5 SW-5 O.R /iT SW-5 a.% 1?. 
SW-6 n.ft f^- SW-6 SW-6 (5.8 N 
SW-7 (D.P. SW-7 <n.l- 14 SW-7 0.8 K 
SW-8 SW-8 SW-8 
SW-9 — SW-9 — — SW-9 — 
SW-10 — SW-10 - — SW-10 — 
SW-11 — SW-11 - — SW-11 — 
SW-12 W SW-12 w SW-12 (5^ 
SW-13 2. SW-13 O.:?- SW-13 0.8 •z_ 
SW-14 - SW-14 SW-14 
SW-15 — - SW-15 - - SW-15 — — 

SW-16 — SW-16 - — SW-16 — — 

SW-17 SW-17 C?.6 SW-17 \G 
SW-18 n.'P) ZXD SW-18 0.6 ZJO SW-18 <0.7 -IP 
SW-19 O.T- \1- SW-19 I-T- SW-19 0.7- /(G 
SW-20 \L^ SW-20 O-ft SW-20 0.8 
SW-21 SW-21 — SW-21 
SW-22 SW-22 H SW-22 13 
SW-23 /•T SW-23 <0.6) H SW-23 <?•€) IH 
SW-24 SW-24 w SW-24 C.ft 14 
SW-25 SW-25 /T SW-25 liT 
SW-26 (O.ft SW-26 n.ft 2L SW-26 z. 
SW-27 O.P. C? SW-27 SW-27 /0.8 <a 

SW-28 SW-28 ^'1 C' SW-28 <7-8 
SW-29 SW-29 rO-T- SW-29 0.& is> 
SW-30 — SW-30 SW-30 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: , OCT. Zo ii/ 
Time: Z:oo7M 

Weather Conditions: LOIMDM' ^ CjL.€.PtQ. 

Observations 

Erosion-North Face: OK 

Erosion-South Face: (Dl^ 

Erosion-East Face: (OK 

Erosion-West Face: (OK 

Erosion-Misc.: (OK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: (OfOoO 

Vegetation: /5> Ce>Loi^^ 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector;r''^r^t/^ I Signature:^ j KXYL / 

Date:"A7e,$?/^V Ocf. ^ Zo}^ 
Time: 7^ 

Weather Conditions: '^Ariia 

Observations 

Erosion-North Face: 0 ̂  

Erosion-South Face: OK. 

Erosion-East Face: OK 

Erosion-West Face: Qx 

Erosion-Misc.: (OKi 

Storm Water Ponds: Utcr : Ujc 

Drainage Spillways & Outfalls: KuPuJisir^ 

Roadways: 

Vegetation: C^O/NiCit 

Signs, Gates, & Fences: QfC 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature: 

Date: TniHt'iQftY • /3 , ZoW 
Time: ' ' 

Weather Conditions: MosTu^ Ci nO'O^ ^ 3^^ 

Observations 

Erosion-North Face: 0\c 

Erosion-South Face: OK. 

Erosion-East Face: 

Erosion-West Face: cQtC 

Erosion-Misc.: QK 

Storm Water Ponds: 

Drainage Spillways & Outfalls: 

Roadways: CAOOO 

Vegetation: l7<3 g.MA*^T 

Signs, Gates, & Fences: Of<f 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: ^APA\ Signature:V. 

Date: -n)g«ipi»rV, 25] Zo\^ 
Time: KP'on i^M 

Weather Conditions: tJiMp ^ 

Observations 

Erosion-North Face: <Otr 

Erosion-South Face: OK 

Erosion-East Face: OK 

Erosion-West Face: OK 

Erosion-Misc.: O 

Storm Water Ponds: "PRV 

Drainage Spillways & Outfalls: 'PjZ.V 

Roadways: CAOaO 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 

-i » II. • , .. I... JL' IU! 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector: Signature:^ 

Date: 
Time: ^ 

Weather Conditions: '^A-INJ 

Observations 

Erosion-North Face: <DK 

\/U/<A J J 

Erosion-South Face: 

Erosion-East Face: Oh( 

Erosion-West Face: QK 

Erosion-Misc.: C^K 

Storm Water Ponds: uj6T 

Drainage Spillways & Outfalls: 

Roadways: ^CP<PO 

Vegetation: 

Signs, Gates, & Fences: d> K 

Actions Taken: 

Recommendations: 



RASMUSSEN LANDFILL SITE 
Livingston County, Michigan 

Landfill Inspection Form 

Inspector:Signature: ̂  

Date: ' 
Time: tZ!^o PM 

Weather Conditions: /^(D^TL-V (Li-oooV 

Observations 

Erosion-North Face: Ot 

Erosion-South Face: Otd 

Erosion-East Face: 

Erosion-West Face: (^i< 

Erosion-Misc.: OK. 

Storm Water Ponds: 0)1'^ •~JDiZ>/ 

Drainage Spillways & Outfalls: 

Roadways: <!^c?op 

Vegetation: 

Signs, Gates, & Fences: 

Actions Taken: 

Recommendations: 
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